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NOTICE 


&>ntnbution3 for Leprosy m India should be ad- 
dressed to the Leprosy Research Laboratory, School 
of Tropical Medicine, Calcutta. Contributions need 
not necesseinly be purely scientific but may deal with 
any topic of general mterest in the campaign against 
leprosy. Contnbutons should preferably be typed in 
duplicate ; if written, one side orJy of the paper 
should be used. Contnbutions for the next number 
should be submitted before the 15th of March, 1944 

Leprosy m India is obtamable from the Hony, 
Secretary, Bnbsh Elmpire Leprosy Rehef Association 
(Indian Council), New Delhi. The subscnption rate 
is Indian Rs. 2/- and foreign Rs. 2/8/- including 
postage. Single copies As, -/8/- including postage. . 
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Instriichon course tn leptosy 

The special course in leprosy under the auspices of the Indian 
Council of the Bntish Empire Eeprosy Rehef Association which was 
announced m the October 1943 issue of this journal had to be post- 
poned because sufSaent number of candidates did not offer for the 
course It is now proposed to hold the course from the 17th to the 
29th of April, 1944, provided sufScient number of candidates are 
forthcoming Apphcabons for admission to the course should be 
sent to the Officer-m-Charge, Eeprosy Research Department, School 
of Tropical Medicme, Calcutta to reach him before the 15th of March, 
1944 
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ORIGINAJL ARTICLES 

AN nrrRODumoN OF^ incidence 


The tnctdnct of Upnsy in Wal China 

Tha pap« u ]ust what ta name Imphes, namely an introduction 
to the study of the mcidence of leprosy m West China, for t^ ne^ 
has been any study mto the Incidence of the disease In these paita 
Two partial attempts have been mode, one by Dr James E MoxweU 
the wS known leprologist now retired and the other by the author 


of tins paper 

In 1935 Maxwell made a short tnp into West Chma where he 
made a short study of the mddence m one part namely the borders 
of the provmces of Siechwon Yunan and Kweichow and his findmgs 
showed that the Incidence of the disease In those ports was as high as 
anywhere else In Ohma In his book Leprosy while dlscussm^ the 
distribution of the disease Maxwell' states that in the western provinces 
(Western Yunan, Western Siechwan (SkangJ Kansu and Eastern 
Tibet) the incidence of the disease is very great, over I per i ooo te, 
Bunihir to that in Kwangtung 

In 1934 m collaboration with Dr Maxwell the writer sent out 
thirty large-scale maps of the province of Siechwan to ns many 
nussionaiics livmg m the vonous par& of the province, mostly on its 
periphery asking each to record on the map the cases of leprosy which 
came to his attention, marking on the map the location of the coses 
and if possible, giving some short details of it, particularly regarding 
origin residence, etc. At the end of the year we bad the maps 
collected and the information correlated. We found that there were 
some five areas m which the disease is endemic and from which we 


since have hnd cases come to the hospital Other endemic pgntres 
have later come to light since the opcmng of the leper hospita>in 
ij Chengtn, under the West Chma Union Umversity College of Medidne 
and Dentistry 


Apart from the two mvestlgations mentioned above, we have 
httle or no information regarding the mddence of leprosy in these 
parts of West China, However Dr Pearce t of the Chinn Inland 
Mission, Koolan (Lanchow) published an artide in 1939 m which he 
givea considerable details regarding the places from which the leprosy 
patients came to the hospital at Kaolan This information ia restncted 
almost entirdy to the provmces of Kansu and Cb in Hnl 

During the summer of 1941 the wnter was one of a survey party 
mto the provmces of Shensi Kansu and Chm Hni when he was 
ante to rorroborate the findmgs of Pearce and also to locate several 
other endemic centres.* 


detail “'“'de Tbao 

dare they are ““ 
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TREATMENT OF EEPROSY COMPEICATED BY SYPHIEIS 


JSy D N Bose, Medical Officer, Asansol Leper Hospital and 
SMement 


Introduction 


Leprosy is a chronic disease It may be associated with any 
other infection which would devitalise the patient, help in the 
aggravation of the parent disease (leprosy), and thus retard the progress 
of the patient Hence the general prmciples m the treatment of 
leprosy have been to elumnate, first of all, the comphcatmg diseases 
Syphilis IS one of the commonest co-existmg maladies in leprosy 
cases, speaally m an mdustnal area like Asansol Mining Settlement 
where about 16 to 20% of leprosy cases registered for treatment 
show a positive Kahn reaction with or without any history or chmcal 
evidence of syphilis So it has been our routine practice to do TTaEn 
test on all the leprosy cases on admission for treatment at the leprosy 
chmcs 

To treat so many syphihtic cases, who are mostly poor and who 
come from labour class, with arsemcal preparations like NAB, neo- 
salvarsan, solu-salvarsan, sulf-arsenol, etc., is a huge economic problem 
Arsemc is smtable for nch patients, or for hospital patients who take 
mjections at the cost of the State In a leprosy clinic where the average 
aftendance of patients per dime day is 160 to 180 of whom about 
30 are syphihtic, where treatment is to be offered withm specified 
hours, and where funds are linuted, sqpie cheaper remedies to combat 
both the maladies (syphilis and leprosy) together should be thought of 
Avenyl (B W & Co ), a mercury preparation though not very 
cheap, dissolved m hydnocarpus oil or its esters, was advocated for 
the purpose, and was long in use, but the results were found dis- 
couragmg and hence its use has now been discontinued 

The use of bismuth against Treponema pallidum has been 
advocated by many enunent authorities for a long tune. The chemo- 
therapeutic effects of bismuth are considered to be specially marked in 
late m anif estations of syphilis Bismuth, unlike other specific remedies, 
has a sustamed parasitiadal action after bemg acted on by the tissues 
Therefore the possibihty of successfully treatmg cases of leprosy 
compheated with syphihs with a combination of bismuth and hydno- 
carpus oil was mvestigated The results obtained with this method 
of treatment have been encouragmg and are reported below 


Combined treatment with bismuth and hydnocarpus otl 

The preparation used — Bismuth Sahcylate or Bismuth Oxy 
Sahcylate (Howards’), a whitish amorphous powder insoluble m water 
and alcohol, is fairly cheap (Re i per ounce at pre-war rate) A 3% 
suspension of this powder m 4% creosoted hydnocarpus oil or its esters 
IS made in a stenle pestle with a mortar When bismuth and oil are 
thoroughly mixed, the mixture is poured mto a dean stoppered phial 
and stenhsed m oil-bath at a temperature of 130° centigrade for 
half an hour If the mixture is kept for some time, bismuth may be 
deposited at the bottom of the phial, but this does no harm, at the 
tune of givmg mjection the phial ^ould be well shaken and the 
powder re-suspended 












8 


LEPROSY IN INDIA 


January, 1944 


The mode of injection —This mixture of bismuth and oil is mjected 
intramuscularly Subcutaneous and mtradermal methods are depre- 
cated as they are likely to cause inflammation and necrosis at the sites 
of mjections 

The technique of the mjection is simple, only careful insertion of a 
needle will prevent the damage to a vessel and thus will avert a fatal 
embolism The needle shonld be free from bismuth to avoid local 
imtation Gluteal region is generally the site selected for mjection 
Draw a hne between antenor supenor ilhac spme and mter-gluteal 
crease, with the middle of the hne as centre describe a circle of 3 cm 
diameter, make all mjections withm this circle to avoid blood embolism 
and mjury to the sciatic nerve, seal the site of injection with Tr 
Benzom Co 

Dose — ^The imtial dose for an adult is J c c mcreased by J c.c 
every week till a maximum of 4 cc is reached Injections are given 
once a week 

Course — The course of the mjections vanes according to the 
nature of the syphihtic infection as detemuned by the Kahn test 
My experience has shown that a maximum course of about 4 grammes 
(60 grs ) would make a case free from spirochetal infection, showing 
at the same time marked improvement m leprous lesions 

Results — ^The results obtamed with this method of treatment m 
12 cases are shown m the table on p 7 

Conclusions 

It is considered that the combined treatment with bismuth and 
hydnocarpus oil is worth a tnal in cases of leprosy comphcated with 
syphilis This conclusion is based on the foUowmg considerations — 

1 It 13 an economical cure with the least possible trouble to 

the patients so that they may undergo treatment without 
any interference m their daily routme work The 
toxiaty of the preparation is low and the patients do not 
expenence any mconvemence 

2 The method of mjection is simple and the mjection can be 

given even by tramed assistants 

3 The patients can come to the doctor without any preliminary 

preparations which are required m the treatment by 
arsemcal preparation. 

4 The preparation of the mixture is simple and it can be 

easily made m the clinics 

5 Arsemcal mtolerance m leprosy patients is fairly high and 

can be easily avoided by this method of treatment. 

6 The results are encouraging to a great extent 

[Of the 12 cases reported m this paper m none was there any 
chmcal signs of syphilis, and m only 4 was there a history of syphilis 
A positive Kahn test m a case of leprosy has been considered by the 
author to mdicate the presence of syphihtic infection We know that 
at least m the lepromatous cases, a positive Kahn or Wassermann 
test does not necessarily mean the presence of syphilis, a positive test 
may be caused by the leprous infection alone Sera from a large 
proportion of lepromatous cases are known to possess the power of fixing 
complement m the presence of vanous antigens This power of fixing 
complement is possessed to a less extent by the sera of the bacteno- 
logically positive neural cases 
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The fact that treatment with hjdnocarpus oil and Bismuth 
changed a positive Kahn test Into a negative Kahn test cannot also 
be feicen to mean that the patients were actually suffering from 
syphilis since it is known that patients with a lepromatous type of 
leprosy and with a positive Kahn teat may become Kahn negative 
after treatment with hydnocarpus off alone. — E d Lcp in hulta ] 
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TREATMENT OF THE NEURAE SYMPTOMS IN LEPROSY 
Ey V P Alexander, Medical Officer, Leprosy Hospital, Miraj, SMC 

As we \'isit our patients in the leprosy institutions the most 
common complamts we daily hear are the sensations of bummg and 
pin-pncks m the extremities, and pam along the main nerve tiiinks 
These symptoms are speaaUy noted in the neural type Some cases 
suffer from such symptoms for weeks together, and others for months 
in varymg degree of seventy I have found the following methods of 
treatment qmte satisfactory 

1 Wheatgerm flour (Bemax) 

DoSe I to 2 oz daily given by mouth The drug has to be given 
for mouths together Its action is supposed to be due to its vitanun B 
content We have supplemented this treatment by the oral administra- 
tion of I to 3 oz of ground-nuts daily Ninety patients with similar 
complaints were divided mto two equal groups. One group received 
wheatgerm flour and ground-nuts, while the other group did not 
After SIX to aght months’ observation it was noticed that the nerve 
pam and bummg sensation in the group which recaved the above 
two articles of food wae appreaably dirmmshed 

Wheat forms the major part of the diet of aU our patients and 
during the penod of our mvesbgatton with wheatgerm flour and ground- 
nuts all the patients contmued to recave their routine treatment of 
leprosy with hydnocarpus oil 

It was noticed that the addition of wheatgerm flour and ground- 
nuts did not only reheve the nerve symptoms but also improved the 
general health of the patients We, therefore, later started to give 
these two articles to aU our inmates With the mtroduction of wheat- 
germ flour and ground-nuts we wae able to save three-fourths of the 
money spent on aspirm, phenacetm and sahcylates I will therefore 
suggest to workers m otha leprosy institutions to include, if possible, 
these articles of food m the diet of the patients and thaeby to minimise 
the use of analgesic drugs Dr Cochrane and his co-workers have 
already pomted out the importance of wheat diet m the treatment of 
neural comphcations of leprosy 

2 Magnesium sulphate injections 

Magnesium sulphate is used as a 25% solution The solution 
must be well sterilised The injection may be given mto the nerve 
sheath m which case i to 2 c c of the solution will be sufficient If 
the injection is given around the nerve 2 to 5 ac or even more may be 
reqmred The injection of magnesium sulphate solution reheves the 
pam and burning sensation distal to the pomt of injection For 
example if the ulnar nerve is mjected above the elbow, the pam and 
bummg sensation of the fore-arm and hand m the supply of the ulnar 
nerve disappear almost immediately The rehef, though temporary, 
lasts longer than that following mjections of alcohol or novocame 
On the average, one mjection of magnesium sulphate reheves the 
symptoms of neuntis for two to four we^ However, I have noticed 
m many cases that the effect of a smgle injection has lasted for two to 
three months, and that the sjunptoms, when they recur, are less severe 
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In some coses the neuial symptoms appear only occasionally and 
b such cases a ^gle bjection d magnesium sulphate gives great 
relief In such cases all other measures to relieve the symptoms such 
as the administration <?f ssUicylates, ospirb phenacetb or mjection of 
alcohol ot ncrvocabe fonnd oiy a second place 

The nerves most commonly injected are the ulnars and the common 
peroneols. In a few cases the brachial plexus the sciatic nerve andlhe 
intercostal nerves were mjected with good results 

This treatment is contra indicated b. acute inflammatlona of the 
nerve, and when the presence of nerve abscess is suspected- In case 
of a nerve abscess it must be opened and drabed The process of 
stretching the nerve or removing the nerve sheath are useful in selected 
cases. 


3 Sodtwn bicarbonaifi tnjidtoii* 

I drm. of sodium bicarbonate dissolved in 500 c.c. of sterilised 
aalbe given btravenously is specially nsefol b the treatment of 
neuritis due to lepra reacdom This method of treatment reduces the 
duration of lepra reaction considerably It has also been found 
useful in cases of neuntis apart from the reaction pases It b important' 
that the sodium bicarbonate solution should not be heated under any 
drcumstances. Sodium bicarbonate for btravenous injection can 
be obtamed from the Bengal Immunity Co or can 1 ^ prepared in the 
institution by using sterfle paper and spatnia for weigmug 


SumiAHY 


1 The addition of wheatgenn Bour and ground nuts and similar 
articles of food which contain vitamb B to lie daily diet of lepio^ 
patients b very useful b rellevmg the neural comphcations and m 
improving the general health of the patients. 

2 The sensation of burning and pb pricks b relieved by an 
bjectron of 25% solution of magnesium sulphate around the nerve 
supplymg the area. The relief In many cases b temporary but the 
effect of ma^esium sulphate has been found to last longer thqn that 
of the bjections of alcohol novocaine etc* 

3 Intravenous injections of sodium bicarbonate have been found 

rea^^ b the treatment of neuntis accompanying lepra 


sulphate and sodjum bicarbonate axe much cheaper 
t^the other drags used fm rehevmg the nervous symptoms and 
tt^ore the ertenye use of these hvo drugs is advocated spedaUy 

conditions has inaeaxd 

very much. 
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REPRINTED ARTICLES 

LEPROSY— THE CORRELATION OF ITS CLINICAL, PATHO- 
LOGIC, BDvrUNOLOGiC AND BACTERIOLOGIC ASPECTS 

By V Pardo-Castello, M D , aiid pRANasco R Tiant, M D,, 

Havana, Cuba 

[Repnnted from tlie Jourttal of the American Medical 
Association, 1943, 121, 1264 ] 

Leprosy affects the skin, the peripheral nefvous system and the 
mucous membrane of the nose by prrference, but other tissues and 
organs are also affected, often early in the disease, such as the testicles, 
the mammary glands, the lymphatic glands, the larynx, and the eyes 
Late mamfestations of the Itver spleen and other mtemal organs 
may occur 

Lesions of the muscles, bones, skm, hair, nails and mucous 
membranes may not be directly due to the presence of Mycobacterium 
leprae but to trophic disturbances caused by perve mvolvement 

The preference of leprosy for the skin and peripheral nerves led 
to the classic conception of ' cutaneous', ‘ neural’ and ‘ mixed’ types of 
leprosy However, it is evident that the great majority of patients 
with leprosy present sjrmptoms and signs of cutaneous, neural and 
visceral mvolvement and therefore most cases of leprosy would fall 
imder the headmg of ‘ mixed leprosy 

On the other hand, the fact that the chmcal manifestations of 
leprosy affect the skm, the penpheral nervous system and many other 
tissues and organs does not offer a defimte foundation for the classifica- 
tion of the types of leprosy, especially as to their prognosis, epidemio- 
logj pathology and immun ology Cutaneous lesions may be severe 
and of bad prognosis or may be shght and of good prognosis Nerve 
mvolvement maj be shght and chrome without much loss of function 
or may be severe, leadmg to rapid wasting and complete disabihty 
The leprosy congresses of Manila m 1931 and of Cairo m 1938 
considered the classification of the chmcal forms of leprosy, adhermg 
to the old ideas and preserving the cutaneous, neural and mixed tjrpes 
However, the South Amencan dermatologists insist on the advisability 
of usmg a pathologic foundation for the classification of lepros}, 
followmg the suggestion made as early as 1936 by Edurado Rabello Jr 
of Rio de J anerro This classification has been adopted by the South 
Amencan dermatologists among whom the contnbutions of the 
Rabellos, Schujman N V Greco, Souza Lima, Moura Costa, Agmar 
Pupo and Bahna and Bassombno are promment 

The pathologic changes found m leprosy are suffiaently defimte 
and characteristic, correspondmg with clearcut rlinmal aspects m the 
great majonty of cases and with defimte immunologic reactions and 
bactenologic findings, makmg the correlation of these factors most 
important from the points of view of the progjnosis and the sanitary 
control of the disease 

Whether leprosy affects the skm , the nervous sjstem, or the other 
tissues and organs, the pathologic changes may be grouped in three 
categones — ^lepromatous, tuberculoid, and simple inflammatory which 
we shall call non-specific To the trained eye these pathologic changes 
have chmcal eqmvalents the lepromatous, represented by the nodular 
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matmtive lesions, the tuberculoid represent^ by Hat inatrated 
or nngllVe small nodular lesions and the non-spe^c, reprt 
sorted by the macular manifestations of the skin and the simple 
dystrophic neural manifestations, i _3 u « 

The fact that lepromatous lemons are extremely rich m Hansen 
baolh while the tuberculoid and non specific are paudbadUary and 
that the immunologic lepromin tests are negative in lepromatous and 
positive m tuberculoid types, adds strength to the practical importance 
of this classification. , . ,,24. 

Tfie lepromatous and tuberculoid types are therefore definite 
clinical pathologic, bacteriologic and immunologic forms of leprosy 
The non-specific types represent tranational stages and these cases 
may remam non specific for a long time or may develop into lepro- 
matous cases or into tuberculoid cases. The tissues show only 
perivascular inflammation with lymphocytic infiltration In some 
cases a few are scattered m the tissues or ore demonstrable in the 
lymph and mucous membranes while in others few or rare bacflh are 
found. In 40 to 60% of these non-specific types the lepromin test 13 
positive, while m the other 40 to 60% the lepromin test is negative. 
Therefore the non-spedfic typ« may progress tathe severe lepromatous 
manifestations or slowly develop the more benign tuberculoid 
symptoms. * 

The accompanying table resumes the South American classification 
of leprosy modmed by ns to make the clinical aspects more prominent 
and adding the lazarine type of tuberculoid leprosy 

The Lepromatous Types 

When Mycobacterium leprae mvades the sion mucous membranes 
peripheral nerves and other tissues and organs finHIng httle or no 
defensive reaction the histologic features are those of a chrome 
infiltrating granuloma affectmg the totality of the tissue. The cells 
are large hishocytes with spec^ choracteiistics some are vacuolated 
and badly stained and some are huge cells ^ed with mucous 
degenerated protoplasm and innumerable accumulations of add fast 
ha dfli . The connective and elastic tissue disappear entirely and are 
supplanted by the cehnlaT infiltrate The glands and hntf folUde are 
gradually choked and finally atrophy 

These infiltrations appear dmically aa nodular formations more 
or less lobulated usually dark red well defined from the adjacent 
parts and varying in diameter from a few mlllimetrea to several cent! 
me^ Others are diffuse Infiltrations without defimte outline, more 
geographic in outline. In the peripheral nerves the 
^tra^M may be total thickening the nerves to three or more 
times tb^ normal sire or may be momhform like the beads of a lanre 
rwary aloi^ the trunk of the nerve In other tissues such as the 
gland the lepromas affect the form of hard 
n^nlea acutely painless and without apparent signs of inflamma 

membranes the lesions 
f”? deformities and mutilations are ettreme. In 
tbe same l^oaa of the liva and other internal organs present 
tions!^ lepromatous infiltrations or localised nodular forma- 

be reSgnitrf diagnose and the cutaneous lesions may 

ev by the layman m countries where leprosy is common. 
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BacteriologicaUy the lepiomatous lesions ore so fuU of add fast 
hadlh that In the tissues they may be seen with the smaU dry objective 
in^ form of bright red patches spread througho^the mlcrosTO^lc 
field. Two methods may be employ^ to eiai^ne tlssim for bncterio- 
logic diamods one may remove a piece of a leproma by means of a 
sdSl curved scissors Imprinting the tissue juices on several coyer 
elides or mute a small moslon m the mass of the leproma scraping 
oS the soft tissues in the bottom of the wound with the scalpel and 
spreading the jmce thus obtained on a cover slide. When proper 
staining 13 done by the Ziehl Neelsen method the number of acid fast 
bacilli m these preparations is enormous It must be remarked that 
the specmiens obtiied from the mucous membrane of the nose should 
be by scraping tbe mucosa as deeply as possible without causing 


hemonhage, . , , n 

Immnuologically lepromatous types show absolutely no reaction 
when tested with lepromm. Sometimes an early non-sp«dfic reaction 
appears after the first or second day but disappears without leavmg 
any trace. This absence of allergic response to lepromin means that 
thepatient offers no defense to the infection. Therefore the prognosis 
of these cases is bad. 

From a prophylactic pomt of view lepromatous cases are 
dangeroos being open and hterally ooxing Mycobacterium leprae of 
the highest virulence. These are the cases that most be isolate from 
the community 


The TunsactiLoiD Types 


The tuberculoid types show three different histopathologic varia 
tlons the typical miliary type with giant cells the sarcoidal type with 
circumscribed collections of hystiocytes of the foamy type m the fnm 
of round oval or sausage shaped nests and a third ty^ with peculiar 
features ending m necroeis which we have described as 
leprosy In the peripheral nerves the histologic changes — L 
and there 13 a partinilnr type reported by Eduardo Rabello Jr as 
nodular colliquative neuritis in which necrosis and abscess formation 
are the main featnres together with typical tuberculoid follicular 
structure. This last mentioned type may possibly be the neural 
equivalent of the lazarine leprosy of the skin 

Eduardo Eabello Jr has described tuberculoid changes of the 
sarcoidal variety in the lymphatic glands and bones a syndrome 
difficnlt to differentiate from lymphogranulomatosis benigna or 
Besmer Boeck Schaumaim 


Clinically the tuberculoid lesions of the slou and penpheral nerves 
may be diagnosed by the expert As a rule the lesions are few in 
number sharply circumscribed erythematous patches or flat iufiltra 
totu oftm ilng.sha^ or festooned with macular centre and elevated 
twrdCT the latter being umform or composed of small nodules arranired 
Side by side. 

SomtinM the lesions which are first mfiltrated and elevated 
of red or purple, suffer a process of involution m the 
a^hm with a tmg Uke border The nerves more 
^ “tremitles particularly the 

Thev superficial aunmilar branch of the cervical plexus. 

^ pe^ Ito lineal infiltrations under thes&t 

canal at thMn^ ^ palpated in the ulnar 

he inner part of the elbow as a thick or monihform cord. In 
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the type descnbed by Eduardo Rabello Jr , of which we have seen only 
one case, the painless abscess forms 10 the mass of the ulnar nerve 
and progresses toward the skm adhermg to the latter and finally 
causmg superficial necrosis and ulceration 

. Bactenologically the lesions of tuberculoid leprosy show very few 
acid-fast bacdh Often only one or two bacilh may be seen m a whole 
section of skm or nerve after painstakmg search often no baalh at all 
can be demonstrated, either m the sections or m the lymph, tissue 
scrapings or mucous membrane secretions 

Immunologically the tuberculoid types of leprosy show the 
maximum possible allergy of the skm m the form of strongly positive 
lepromm tests, varymg from the nodular to the necrotic This is a 
constant feature which shows the excellent defenses of the body and 
proves once more the law of Jadassohn-Eewandowsky 

From a prophylactic pomt of view, persons with tuberculoid 
leprosy are not dangerous and m some countries where leprosy is 
endennc these patients are not isolated but are allowed to remam 
at home imder samtary supervision. Some leprologists contend that 
these patients should not be treated but allowed to develop their 
reactious spontaneously 

In ‘lazanne leprosy’ the clmical lesions consist of plaques of 
cutaneous gangrene developmg at the site of bullae, these necrotic 
manifestations are few m number but extremely destructive, causmg 
deep, foul ulcers usually m the extremities, which disorganise the 
muscles, tendons and joints These ulcers are painless and as a rule 
heal, leaving irregular scars m which there is absence of thermic and 
painful sensations Recurrent crops of bullae may occur after heahng 
'These are the only clini cal manifestations, there being no other 
cutaneous or neural lesions of tuberculoid type The peculiar feature 
of this type of tuberculoid leprosy is that m spite of the tuberculoid 
structures of the affected tissue the gangrenous parts and the contents 
of the bullae are extremely nch m Hansen bacilh but not the tissue 
The lepromm test is strongly positive, showmg a high allergic reaction 
mdicative of excellent defenses In our opmion the ' lazarme’ type of 
leprosy is the result of a massive infection with Hansen bacilb of 
patients with lugh immunologic defenses and the chmcal S3rmptom3 
represent the typical Koch phenomenon, with the throwing off of huge 
numbers of Hansen baalh by the defensive mechanism of the body 
hazanne leprosy, although highly destructive, is of good prognosis 
and most patients recover spontaneously 

The Non-specific Types 

Chmcally the non-specific types of leprosy are characterised by the 
presence of macular, erythematous, achromic or pigmented skm lesions 
and by shght enlargement of the peripheral nerves with area of 
apparently healthy skm m which the thenmc and painful sensatrons 
are abohshed These types are at times exclusively neural and then 
the sole manifestations may be those due to trophic disturbances, 
such as areas of anaesthesia, muscular atrophies, retraction of the 
fingers and toes, paralysis of the muscles of the face, bone reabsorptions, 
mal perforans plantaris, disturbances of sweat and sebaceous secretions 
and fallmg of the hair More often neural disturbances and cutaneous 
erythematous or dyschronuc lesions are present together Pathologi- 
cally the tissues show only perivascular and perineural simple mflam- 
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natoiy changes conasbng of cufis o£ lymphocrto around the huger 
,es5el5 of thhupper cutis or the small trunks of the cutaneo^us m^es. 
n the cutaneous dyschromic or erythematous m^ratations Often 
allied Icprida there is also pronounced vascular dilatalion and 
jasave congestion The basal celb are often devoid of pigment and 
diromatophores may be very abundant on the upper cutis in the 
pigmented lesions. 

Bacteiiologically these lesions whether of the skin or of the nerves 
arepoorinaddbadlh As a rule direct examinations of lymph result 
m negative findings 

The lepromin test is negative in some cases and positive in others 
about 50% of each, although some Investigators claim the numbers of 
positives much higher 

Inreahty cases of non-specific leprosy are transitional types some 
of which progress toward the lepromatons type and others toward 
the tuberculoid types. At times the transition is quite rapid and a 
patient who shows only macular lesions will suddenly devdop crops 
of lepromas m an acute outbreak of lepra reaction 

prognosis of these tronsitioaal types may be foretold by 
the results 01 the lepromin test Those who show positive tests wiU 
probably remain os non-specific types or will develop tubcicnloid 
lesions. Those showing a negative lepromin reaction in all pro- 
babihty develop leproraatous lesions. 


Thb Mixed Types 

These transitions naturally result in types in which both leproma 
tons or tuberculoid and non-specific leprids co-exist unth the patient 
finally devdops the definite type which the disease will follow la his 
particolar case. Therefore in these cases the presence of lepronm 
establishes the type as lepromatous m spHe of the presence of 
nnmcxous erythematous or dyschromic lesions. likewise the presence 
of tuberculoid lesions establishes the type as tuberculoid m spite of 
the presence of erythematous or dyschromic manifestations In many 
cases the clinical appraisal may be difficult and resort must be ba d to 
pathologic and bactenol<^c examinationa and even to the lepromin 
I test m order to classify a case in the proper type. 

The presence of lepromatous and tuberculoid lesions in the same 
patient has not been observed by us. The transformation of a lepro- 
matous type into tuberculoid ty^ or vica verta lias been reported by 
several investigators but we have not seen this phenomenon: 


Lkpea Reaction 

In sl^ contrast with the usual slow and insidious evolubon of 
iepr<^ there is somethnes observed an acute inflammatory phase 
f^i^tly interrupts its chronic course or is the first 
cumcal manifestation of the 

The major characteristic of the lepra reaction is its flcnitf»nfi<Q 

agent hyper-sensitivity of the body to the ^thogenlc 

tfa d ^ outbreak of the lepra reaction can be asmbed 

comi^catmg diseases alimentary or alcolX 
^ too toensive anacrotic treatment and so on Frequently 
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it IS impossible to determme its cause. The chmcal picture and evolu- 
tion of lepra reaction differ m lepromatous and tuberculoid cases 

‘in lepromatous leprosy it generally begins suddenly with fever 
(39 to 40°C or 102 2 to io 4°F ) ngors, arthralgias, headache or prostra- 
tion, followed m several hours by an eruption of erythema multiforme 
or erythema nodosum type and the exacerbation of pre-existmg lesions 
In some cases there are extracutaneous symptoms ademtis, orchitis, 
splemc and hepatic enlargement, neuntis and keratitis The fever 
IS of remitting type, and the other symptoms persist dunng several 
days, ten to fifteen, rarely more, and then disappear m lysis Relapses 
are frequent The lepromin test is negative The er3dhrosedimenta- 
tion mdex is greatly augmented Short, acute reactions are of good 
prognostic sigmficance 

Tong or relapsmg reactions aggravate the course of leprosy 
The first therapeutic measure is the cessation of all antileprotic 
treatment and the administration of a mild sahne laxative and a 
bland diet 

Injections of antimony and potassium tartrate 1% solution, 
calcium salts, vitamm and diphtheria toxoid are useful agents 
Exacerbations in tuberculoid lepro^ are not accompamed by any 
general symptoms or fever They are characterised by the turgescence 
of pre-existmg lesions, the appearance of new wme red, infiltrated 
patches mostly located on the face and extrenuties, by a protracted 
course, never less than three months, and frequently more than a year 
m len^ The lepromin test is positive The erythrosedimentation 
mdex IS always low and prognosis is always good 


The Histamine Test 

The early manifestations of leprosy of the non-specific or simple 
inflammatory type may be difficult to diagnose, although, if thermal 
and pam anaesthesia are present, matters are simplified However, 
many patients, especially children, do not co-operate or they find it 
difficult to express their sensations, in which event the performance 
of the ‘ histamme test’ is very valuable. 

When a drop of a i 1,000 solution of a histamme salt is placed 
on the normal skm and a needle-pnck is made through the hquid, a 
small wheal surrounded by an erythematous halo develops withm a 
few seconds and persists for five minutes or more When the sensitive 
nerve endmgs are paralysed or destroyed, the phenomenon occurs as 
far as wheahng, but no eiyffhematous halo develops around the wheal 
The normal response to histamme is called the 'positive test’, the 
absence of erythematous reaction around the whehl characterises the 
'negative test’ Therefore m the cutaneous lesions of leprosy the 
histamme test is always negative We have found occasion to do this 
test in numerous cases m which erythematous or dyschromic lesions 
were suspected of bemg early manifestations of leprosy The super- 
ficial, eiythematonodular, cutaneous syphflids have b^n the subject 
of differential diagnosis with early lesions of leprosy m several cases, 
and m these the ‘histamme test’ has proved of defimte help The 
serologic reactions may be^positive m the presence of leprosy, and the 
changes m cutaneous sensations may be difficult to appraise when 
patients are not co-operative. 
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The Lepeouin Test (Uitsdda Reaction) 

The lepromin test consists essentiaUj In the Intmdcrmal 
m antfsen prepared from lepromatous tissues nch m Hansen 

^lon tets in leprosy were originidly Intended to find a ^agnostac 
ictdure similar to the tuberculin test In tuberculosis. No resulb 
re obtained m this direction, and investigations were given up unW 
21 when Uitsuda reported that when an emulsion prepared wlto 
iromatous sldn was moculated healthy persons gave positive re^ts 
icoloanesthetic patients presented a late nodular persistent inflain 
itlon and tuberous patients gave a negative local reaction He 
duced from his ex^ences that persons without leprosy imd 
aculoanesthetic patients had a spechd immunity to the inf^ou 
aile tuberous patients had no immunity These findings and con 
usions were later fully confirmed by many investigators. 

AH attempts to consider the test of any value in diagnosis are 
sfinitely abandoned. Its great importance in the doasification of 
ases of leprosy and its immurdtarj and prognostic value are actuaU> 
ecogmsed by alL 

Lepromin 13 prepared by boihng lepromatous tissues In isotomc 
olubon of sodium chloride for one hour The mass is then ground 
ip in a mortar and 20 C.C. of Isotomc solution of sodium chloride is 
idded for each gram of ground up tissue. After thorough mixing and 
pinding agam the supernatant fluid is pipetted off filtered through 
pure and stored in a sterile container the remaining tissue being 
liscarded. 

The hriuid is autoclaved at 120° C. for fifteen mmutes phenohsed 
it 0-5% and distributed in insulin type vials ready for use. It is a 
cloudy milky emulsion containing nmnerous bacilli and globi plus 
all the tissue elements of the lepromn Kept in a dark cool place 
it retains its activity for a long tune. No easy stonilardisatiou of 
lepronun 13 possible being ns rt is such a complex suspension of bacilli 
and tissue materud. but this does not interfere with the accuracy of 
results as wide variations m the concentration of the antigen do not 
give correspondingly different reactions. A. non reacting patient to the 
usual lepromin wfll not react to an antigen two or three times stronger 
A reacting patient will do so to dilutions as high as i 3 000 of lepro- 
min although with less intensity The presence of bacilli 13 ewntini 
to the activity of lepromin. Filtered antigens are inactive. Lepromins 
prepared with tuberculoid tissues (paudbadUary) produce attenuated 
reactions and then only in patient with strong reartlons to the usual 
lepromin. Antigens prepared with normal skin are inactive. 

The test is performed by mjecting bito the cutis o-i c-c. of 
kpiomin The most common sites used are the arms the dorsum and 
the anterior surface of the thigh. At the end of twenty four to forty- 
ei^t hours an erythematous halo may be observed with, at times some 
^tiaton but these mamfestations disappear quicUy usually after 
^ j ^ leaving a dark brown discoloration and some wilnklluE 
d tte sl^ On the seventh ta the tenth day a small papule be^ 

^ gtaduallyincrerJmglnsue^n^dreS 

d ^ It may be a nodull 

^ a Ocrasbnally the centre sloughs off 

SSt c^th^'^"“ to hehL In 

most cases the nodule regresses graduaUy after the fourth week, but 
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in some cases of positive reaction some scarrmg is left. Rarely a 
positive reaction may not show until the third or fourth week and 
then follow the usual regressive course 

The erythematous reaction of the first few days is considered 
non-specific The readmg of the test should be done about the thirtieth 
day after the mtraderm^ mjection If there is no reaction or only 
a small (less than 5 mm ) infiltration the test is negative A well- 
formed nodule more than 5 mm m diameter with or without a necrotic 
centre characterises the positive test 

Microscopic exanunation when the Mitsuda reaction is positive 
shows m specimens removed at its acme a collection of histiocytes, 
lymphocytes and at times giant cells, with an aspect very similar 
to tiiat of tuberculoid leprosy In specimens removed forty-eight 
hours after moculation acute inflammatory phenomena may be 
observed without any specific changes, but m some of our specimens a 
decided perivascular histiocytic infiltration was present, resembhng 
even at this early date the tissue changes of tuberculoid leprosy 
However, we do not beheve this is of diagnostic significance, as we 
have observed similar changes m lepromm tests of forty-eight hours’ 
duration which later proved to be negative The mjected baciUi are 
not demonstrable m the lepromin reactmg tissues In negative tests, 
after the mitial inflammatory reaction biopsies performed after aght, 
fifteen and twenty-eight days showed a return of the tissues to normal 

Comment 

I The classification of the types of leprosy on a histopathologic 
foundation mto 'lepromatous’ 'tuberculoid' and ‘non-specific’ is the 
result of studies made by dermatologists of Brazil and Argentma, and 
accepted by Batm Amencan dermatology In this article an attempt 
IS made to correlate these pathologic forms with the clinical, immuno- 
logic bactenologic and pubhc health aspects of the disease 

The lepromm test is given an important place among the immuno- 
logic reactions of the skm and reports are made based on many tests 
performed by the authors, corroboratmg for the most part the findings 
of other mvestigators 

The histarmne test is studied as a diagnostic procedure in early 
cases of leprosy with lesions of the ‘non-specific’ type 
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treatment of perforating ulcer of the foot 

By E Moth LL D MB M R-C S E 

[Repniittd Jrom Ltpmy Rcvuw 1943 14 49 1 

Much has been written on this subject, and the writer 3 
for adding to the literature is that he has recently had considerable 
eipenence of this condition which is among the three moat common 
and important compUcationa of leprosy 

D^nttion 

Peifomting ulcer differs from the other form of ulcer found in 
leprosy commonly called lepromotous (a) in not bemg due to the 
local presence of IL leprae, (6) In bebg a sequela of impaued trophic 
and sensory supply to the foot or the part of the foot involved (c) In 
being confined to the sole of the foot while lepromatous ulcers are 
found on other parts of the body surface. 


Causalton 


The deatructiou or blocking of the sensory nerves primarily by 
cellular pressure on and later by fibrous constriction of the axis 
cylinders deprives the foot of sensation and trophic supply and to a 
certam extent involves the vascular supply The motor nerve supply 
IS also affected when the disease spreads to the larger mixed nerves 
It IS difficult to dlssoaate these four elements. We are all familiar 
with the temporary feeling of paralysb of the lower lip when an 
anaesthetic has been inject^ for extraction of a tooth from the lower 
jaw 'Ey comparison it Is easy to understand the paresis of the small 
musdes of the face, hand and foot when leprosy causes anaesthesia of 
the covering skin an anaesthesia whlch^lasta not for a few hours as In 
the dental extraction but for mouths and years. Thus the small 
musdes of the foot deprived of their uormal sensory stimulus become 
paretic, and fibrous ^ue takes the place of muscle fibre. 

1 These musdes normally support the arches of the foot go d act 
as padding between the bones and the ground. They give elastidty 
to the foot and their tension keeps the bones of the foot strong and 
hanL All these functions are impaired by of the foot, 

and the muscles are further affected by interference with the motor 
supply and all the parts akm joints and musdes are further weakened 
by mtciference with the trophic and vascular supply 

In this we aken ed condition of the foot>ir8mall injury Is sufikient 
to imtlate what is known as a trophic or perforating ulcer Such 
mjuries are the more liable to occur os the protective Influence of 
Bcnsa^ is withdrawn and the patient may be unaware of an abrasion 
wused by rubbing of the shoe or the p^oraUon of a sharp stone 
thorn or nail 


^ Bupetfidal but if not attended to at 
Sr affect ^ deeper structures and penetrate to the bone, 

b^c infe<^on complicates the process the soft and decaldfled bone 

a 

few days may be discharged through tlm perforation. 
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Treatment 

Perforating ulcers may be divided into two groups superfiaal 
and deep, the bone being affected in the latter 

Superficial ulcers generally show the quahties common to all 
chrome ulcers a septic floor surrounded with raised, sclerosed non- 
vascular edges Demobihsafaon with the apphcation of the usual 
poultices and antiseptic dressings may cause heahng, and this process 
may be accelerated by infiltration into the surroundmg subcutaneous 
tissue of a mildly imtant flmd, such as hydnocarpus oil (i to 2 c.c ) 
or a I in 4 solution of Dettol (i to 2 ac ), which causes erfohation of 
the thick surrounding cuticle 

When the bone is involved its removal is essential, and it will be 
found wise to reverse the usual surgical rule and not be too conserva- 
tive in the amount removed 

While perforating ulcers may occur anywhere m the sole of the 
foot, by far the commonest sites are the heads of the metatarsals, the 
first metatarsal being that most commonly involved 

WTule a more conservative operation may suffice m the shghter 
cases, the operation of choice is complete metatarsectomy This 
causes narrowing of the foot, but the result is much more hkdy to be 
permanent There is nothing more damagmg to the health and 
confidence of the patient than an ulcer which recurs whenever he 
begins to walk again 

Metatarsectomy 

The writer recommends the foUowmg techmque which he has 
foimd simple, rapid and satisfactory in its results An anaesthetic is 
seldom necessary as sensation is almost entuely absent The patient 
lies on the table with his foot projecting and the end of thg table 
supporting his tendo archtlles After the parts have been thoroughly 
cleaned and iodine has been apphed, a tourmquet is apphed firmly 
ofVer a piece of hut round the' middle of the thigh Sterile towels are 
arranged so that only the distal part of the foot is imcovered An 
incisiop IS made in the sole beginning at the ulcer, extending for the 
whole length of the metatarsus and cuttmg down to the bone The 
bone is qmckly cleared, as is also the proximal phalanx if it is mvolved 
A small cuttmg bone forceps is useful m disarticulating the bone and 
disengagmg it from its bed When the bone has been removed the 
sides of the ulcer are dissected out and the wound is trimmed, the 
edges being undercut and freed so that they come together, if possible, 
without tension Sulphamlanude powder is rubbed thoroughly mto 
the wound Sterile gauze is inserted suffiaent to stop bleedmg but not 
to prevent the approximation of the edges, the end of the gauze pro- 
jects through the dependent end of the wound The wound is closed 
with a few strong, deep sutures, and over an outside dressmg a tight 
bandage is apphed The tight packing of gauze, the sutures and the 
tight bandage do away with the necessity of applying hgatures, thus 
saving much time The whole operation may be fimshed m 15 to 20 
minutes, and this is important as the patient generally begins after 
that time to complam of the pressure of the tourmquet This is 
removed as soon as the first few turns of the bandage have been made 
The sulphanilamide powder keeps the wound clean, so that the first 
change of dressing can be delayed for forty-eight hours, by which tune 
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the danger of bleeding is past The game Is removed and a thin wick 
of ga^ powdered with sulphanilamJde powder inserted 

The woimd generally takes about three to four weeks to heal but 
the patient should not apply hiA foot to the ground for a further four 
weeks so os to give the fibrous tissue tunc to consolidate 

After the first forty-eight hours the patient should be encouraged 
to walk about on crutches, keeping his foot carefully off the ground 
The last two rules are indeed ImTOrtant in the treatment of all 
perforating ulcers even when on operanon has not been necessary 
When a perforating ulcer occurs as is less often the case m con 
necbon with the heel operative measures ore less satisfactory If rest 
dreasiuCT and Infiltratfon of the subcutaneous tissue round the ulcer 
do not onng about a permanent cure a layer of the bone m the base 
of the wound may be gouged out and the edges undermined* trimmed 
and brought together as described m the operation above. 

After operation or In simple cases where operation is not necessary 
unless the healed wound has time to consohdate (generally 3 to 4 
weeks), it is likely to recur but the use of crutches removes the need 
for confinement to bed which 13 so harmful to the general health and 
interferes with the beneficial effects of exercise in the treatment of 
Iqirosy 

In many cases the writer has found the progress of the patient 
handicapped or altogether stopped by the demobihsatioa attendant 
on perforating ulcers as well as by septic absorption from the wound 
On this account he considers it Imperative that immediate steps 
should be ta k en to effect permanent healing Much can be done to 
prevent the occurrence ot perforating ulcer by the use of proper 
footwear the application of suitable padding mslde the shoes and , 
careful hygiene erf the feet When anaesthesia of the feet occurs the 
patient should be warned before hand of the dangers and tn tigh t how 
to avoid thpiTL 
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REPORT ON EEPROSY SURVEYS IN HYDERABAD. DECCAN 
By A Shama Rao, Leprosy Officer, RE H. The Nizam's Government 

Introduction 

In the year 1929 under the auspices of B E D R A InJiian Council, a 
leprosy survey was conducted by Rai Sahib Dr I Santra in Nizamabad 
Taluk, and 538 cases of leprosy were found in a population of about 
60,000 giving an inadence of 88% Dr Santra again visited 
Hyderabad in 1940 and surveyed 57 villages in the four districts of 
Bidar, Gulbarga, Qsmanabad and Raichur 635 cases of leprosy were 
detected in a population of about 60,000 giving an incidence of 1% 
The incidence in the different distncts vaned from 8% to i 6% 

In 1943 the Nizam’s Ck»vermnent sanctioned a scheme of leprosy 
survey of Hyderabad for two years A Leprosy Survey Officer has 
been appomted, and villages m five districts have so far been surveyed 
The findmgs made durmg the surveys are reported below 



General remarks on the methods of survey 

Surveys were earned out m the villages lying withm a radius of 
five miles from an existing leprosy dime attached to a hospital or 
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dispensary House to house visits and clinical examination of cases 
and their contacts were made. The advantages of treatment of early 
cases, and the importance of Isolation of infectious cases were impressed 
upon the public. Printed handbills in vernacular explaining the 
nature of leprosy its early signs and symptoms and the methods of 
prevention and isolation, were distnbut^. Magic lantern lectures 
were given in bigger vfllages Clinic Committees were formed where 
the incidence was found to be high and the influential people were 
willing to co-operate and to undertake the responsibility of sending 
the registered cases for treatment regularly to the Government clinic 
every week and adopt suitable measures for isolation of infectious 
coses. 


The PINDIN 03 UADB. 

The findings made in the different districts will be given district 
by district and then the main findings made m all the districts will be 
gi ven together 


OSUAViMAD 


No of Tillages 



Percentage 
of L coses 

loddence. 

farreyed and area. 


D 

g 


Vfllages 70 

Area J40 oq talks, j 
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31 J9 1 

1 
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agt and ux distribuiujn 


Age group 

Coses. | 
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N 

1 
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D 

ir 
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2 

18 

»2 

1 

T 

U 
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IXO 

90 
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M 

34 

25 

I 

6 

45 

33 

8 

63 

74 

50 

'33 

143 
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33 
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”1 
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43 
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» 

“5 

B 
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No. of villages 
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N 

L 
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ofLcaaea | 
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IS 426 
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24 
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Type age and sex dtstnbuhon 


4 ge group 


- 

Cases 



Total for 
age groups 

Per- 
centage 
of L 
cases 

Percentage 
In age 
group 

N 

■njll 

if 

F 

T 


F 

D 

M 

F 

T 

0-14 

18 

3 

21 




18 

3 

21 
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24 

20 
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2 
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31 

22 

53 
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72 
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82 

40 
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4 
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llEDAK 


No of villages 
surveyed and area 

1 

Total 

1 Cases detected 

Percentage 
of L cases 

Incidence 

population 

N I 

D 

Total 

Villages 35 

Area 172 sq miles 

1 

34 386 

1 
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45 

172 

26 16 

0 50% 


Type age and sex d%sinbuiton 


Age group 

Cases 

Total for 
age groups 

Per- 
centage 
of L 
cases 

Percentage 
in age 
group 

N 

L 

M 

F 

T 


F 

T 

M 

F 

T 

0-14 

II 

6 

17 

3 

1 

4 

14 

7 

21 

.19 05 
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21 

14 

35 

5 

3 

8 

26 

17 

43 

18 60 

25 00 
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21 

75 

28 

5 

33 

82 

26 

lo8 

30 56 
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86 

41 
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36 

9 

45 
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50 
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Nai^gonda 


No of viUages 
surveyed and area 


Villages 41 

Area 224 sq miles 


Total 
population 


41 594 


Cases detected 


N 


30 


18 


Total 


48 


Percentage 
of L cases 


37 50 


Incidence 


o 11% 


Type age and sex distribution 


Age groups 
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;es 
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age groups 
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Typ4 a^* and $*Ji dUtribuiion 


Totnl for 
age gtcmpi 


Per 1 

anUge 

'““S' 



The main findings for all the five distncta are given in the following 



□amber 

n I of cotca. 


Some coiarairre on the above findings 
TIu victdenu. 

The madmee of the disease varies from ii% in the district of 
Nalgonda to 87% in the district of Osmanabad ' 

Typi duinbtUion 

ca«» varies from 16% in the 
I 4 ^ dlsttct of Nalgonda. It wiU be noted 
while Nalgonda the incidence of the disease is lowest 

the nninVuJ “ lepromatous cases is highest however 

ri^t^rC“““‘“N“'Eonda is very small 48 OT the remaining 

highest proportion of lepromatous cases that is 31 3% 
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Age dtsiribuhon 

The proportion of cases m children below the age of 15 vanes 
from 10% m the distnct of Nalgonda to 143% m the district of 
Osmanabad Thus m all the distacts surveyed the proportion of 
cases m children is rather low 

Sex distribution 

About 75% of the cases detected have been in males, that is, the 
proportion of cases in males and females is about 3 to r * 

Conclusions 

In view of the above findmgs, it is considered that leprosy is not a 
senous problem in the areas surveyed f 

Some general information about the areas surveyed 

The following table gives some general information about the 
areas surveyed — 


Distnct 

Racial 

Altitude 

Rain- 

fall 

Climate 

Main crop 

Osmanabad 

Alarhatawada 

District 

2000' 

36' 

1 

Cool and dry 

Jowar wheat and 
ground-nuts 

Bidar 

1 


2000' 

36' 

Cool and dry 

Jowar ground 
nuts and rice 

Gulbarga 

1 

1300' 

to rSoo' 

26' 

Hot and dry in 
summer, cool in 

1 winter 

Jowar bazra and 
ground-nuts 

Sfedak 

Telengana 

District 

1 

! 

ryoo' 


Humid m winter 
due to presence 
of irrigation 
tanks dry in 
summer 

Jowar maize, 

rice and pulse 

Nalgonda 

1 

800' to 
1200' 

i 

25' 

Do 

Jowar bazra and 
rice 


• These figures cannot be accepted as truly representing the sex distribution 
of the disease because of the prevalence of the purdah system and the absence 
of facilities to examine ladies — ^EniToa Leprosy in India 

f Although the Incidence and the proportion of cases In children Is not very 
high yet the proportion of lepromatons cases la most of the areas is fairly high 
We do not consider that the statement that leprosy Is not a serious problem in 
this area Is qmte justifiable — Editor Leprosy in India 
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EPIDEMIO^OOICAX l^PROSY SURVEYS IK BIHAR 
By Ds 1 SaNTRA 

SeUction of the areas 

-Ite totricts of iXoiibham and Santal Porganas 
carrying out mtenave epldemiologi^ :^d 

The district of Manbhum was selKted because the pistnct Board 
MmbbS has been engaged for the last three years lu caxry^out 
intensive leprosy snrteys and it was P™P^. 

the district that had already been si^^ed by the DlsMct I^d 
workcre, and to compare the ptevmus findings with the Cndi^ made 
in this survey Chirkunda was selected for this puri^ tune 

taken by the Ihstnct Board authorities to selist Chlrkimd^a was 
utilised m surveying the village Raghabpur in District Manbhum a 

villaire near Puriilla , , , , 

The District of Santal Parganas was selected with the special 
obiect of carrying out surveys amongst Sontals. A survey carried out 
in 1040 in a Santal colony in Jolpoigun district in Bengal Imd given 
some unusunl findings and it was proposed to smrey on area in Santal 
Parganas reserved for Santals and Pahorras to find out what was 
leprosy lite in the home distncts of the Sontals. 


The frtdings made 

A relativelj small number of persons has been e i amin ed m village 
Raghibpor A summary of the findings made in this valine will be 
given first the findings made m the other two areas will then be 
considered in detafl. At the end a coippansoa will be made of the 
findings made in the three areas. 

Raghabpur Manbbum DUtrlrt 


Grass finJints 


Popolutloil 

examined. 

CoACf fotmd j 

Inddence I 

Proportion 
l.c«ef % 

N 

L 

ToUL 

% 

? 1 

I 5W 

3X 

1 

1 

J 

3-94 ; 

) 

*9 


jigs iyp* and s<js duinbrtiujn o/ Ou c*su 


■■n 

WSSSM 


Total for age 1 
RTonpa. \ 

Per cent, of 
caaea la the 
age group#. 

46< 1 

d 

1 


d 

*3 

a 

*3 

8 

Pi 

3 

c 1 

n 

6 

•a 

1 

Pi ' 

■i 1 

t! 


0 - 1 ^ 1 

1 

B 

i 

H 

o 

O 

4 

1 1 

■ 

■ 

7*93 

*3 34, 

iKl 

■Q 

la 

B 

3 

7 

zo J 

9 , 


B 

46*03 


m 

iDi 

19 

IB 

O 

3 

i6 ^ 

13 

iSm 

ifH 

^ 6-03 

Totai. 


r‘ 

5J 

10 

2 

12 

40 

23 


19 

99-99 
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Chlrkimda, Manbhum District 


Gross findings 


Population 

Number 

1 examined 

Cases detected 

Incidence 

% 

Proportion 
of Leases % 

N 

B 

Total 

Total 

5 192 

134 

23 

157 

3 02 

■B 

Adult 

3 201 

106 

23 

129 

4 03 


Children 

I 991 

28 

0 

28 

I 40 


Male 

2 618 

68 

14 

82 

3 13 

beeh 

Female 

2374 

66 

9 

75 

2 91 

■■ 


Age and type distribution of cases 


Age group 

N 

■ 

Total. 

Proportion of 
h cases 

Percentage of 
total cases In 
the age groups 

0-14 

28 

s 

28 

NE. 

17 83 

15-34 

46 


58 

20% 

36 94 

Over 34 

60 

Ba 

71 

15% 

45 22 

Totai, 

134 

23 

157 

14 84% 

99 99 


Sex age and type distribution of cases 


Age 

Neural 

Lepromatous 

Total for age groups 

Proportion c 
male cases i 
the age group 

Male 

Female 

Total 

i 

Female 

Total 

Male 

Female. 

I 


0-14 

13 

IS 

28 

0 

0 ; 

0 i 

13 

15 

28 

0 

mM 

15-34 

23 


46 

5 

7 

12 

28 

30 

58 

20 


35 and over 

32 

28 


9 

2 

II 

41 

30 

71 

15 

HOB 

Totai, 

68 

66 

134 

1 

14 

9 

23 





52 22% 


T 


Incidence by caste 


Caste 

Population 

examined 

Incidence % 

L rate % 

Santals 

Depressed class (Baun Bagdl 

800 

2 5 

n 

Hadl, Chamar MulUck) 

Middle Class Hindus (Chasa, 

2 060 

3 05 


Gowala Ghatwal Sundl Naplt) 

I 419 

4 15 


Brahmins and Kayasthas 

247 

2 02 


Mohammedans 

662 

1 51 

■■ 
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The outstanding points are as follows — 

The Incidence oi 3 ^ 3 % *>at the proMrtion of 

epromatoos cases 14-6% la rather low The pto^rtiott of cases in 
iildien is 17 83% The two sexes ore about equally aSected 


A amlwiuH of llu prtuni fnAiup aAl* lit maAs by Ou Dhirtct 

Beard i» 1940 m Ae sm* 



jE’opolatioa 

czamined 

Cotci { 

Inctpleot or 
fioQbuul esses 


N 1 


TotaL 1 

1940 

3004 

93 


129 

23 

X943 

5 lOi 

, 

134 

23 

157 



Of the present 157 cases only 91 were mdoded m the previous 
survey Tea cases have since come to the area and os many as 56 
cases represent the new cases since arisen and the coses missed m the 
1940 survey On general grounds one would not expect such a large 
number of new cases arising in a population of this sire dunng the 
coarse of three years It would ther^ore appear that the findings of 
the 1940 survey were not very accurate. 


Progrtss and JaU of the cases deUcied tn 1940 
Onio/thez^ tnetpunts ^ 

5 are new cases of the neural type. 

1 still doabtfah 
14 show no signs, 

5 could not be traced said to have left the area 

Old of tka 93 Murals 

2 have turned lepromatous 

9 show no signs, 

6 have ^ed, 

10 have left the area 

66 are recorded in 1943 “ neurals. 

93 


Oul of th* 36 lepromatous cases 

2 are found to be Nt 
I Is now bacterlologically negative 
6 have died, 

6 have left the area, 

^ are recorded oa L cases {n the 1943 survey 


36 
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Hiranpur, Santal Parganaa 


Gross findings 


PopnlatJon j 

Number 

examined. 

1 Cases detected. | 

Incidence 

% 

Proportion 
of L cases % 

N i 

B 

Total 

Total 

1 

4 991 ! 

92 

11 

103 

2 06 

10 67 

Adults 

3 104 

81 

II 

92 

2 96 

II 95 

Childieii 

1,887 

11 


II 

058 

0 0 

Male 

2533 

48 

7 

55 

1 2 17 

12 72 

Female 

. 

2 458 

44 

4 

48 

195 

833 


Age and type dtstnbtUton of cases 


Age gronps 

N 

1 

■ 

Total 

i 

Proportion of 

L cases % 

1 Percentage of 
total cases in 

1 the age groups. 

0-14 : 

II 1 

! 

1 

! 

II 


mm 

15-34 

31 

8 

39 

20 


Over 34 

50 

3 

53 

565 


Total 

i 

92 

II 

103 

10 67 

9996 


Sex age and type distribution of cases 


9 

Age group 

j Neural 

j I,epromatouB 

1 

j Total for age groups 

Proportion of 
male coses in 
tie age gronps 
% 

Male 

Female 

Total , 

Male 

1 

Total 

1 

Female 

Total 

! 

%I< 

0-14 

3 

8 

II 

0 

0 

0 

3 

8 

II 

0 

27 27 

15-34 

17 

14 

31 

5 

3 

8 

22 

17 

39 

20 

56 41 

35 and above 

28 

22 

50 

2 

l 

3 

30 

23 

53 

565 

566 

Total 

48 

44 ' 

92 

7 

4 ^ 

II 

55 

48 

jio 3 

j 10 67 

52 72 


Leprosy tn the different races 

The population of Hiranpur 
groups — 

Santals 

Pahanaa 

Others 


composed of the following racial 
Population 

3.472 

1.295 

224 


Total 4.99i 

It will be seen that there are two mam groups, the Santals»and 
Pahanas. There are racial, hnguistic and social differences between 
these two groups The Pahanahs hve on top of hills, because of 
scarcity of water they do not keep their homes clean nor do they 
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batlie regularly and they cat dead bodies of nnim^ The ^tals 
who live m villagea are mote clean and do not eat the dead bodres of 
nnlmnlQ It would 1)6 mtercstlng to compare the findings made in 


these two groups 



Sastolpar palpal 
guri diitrict, 

Bengal) 3 600 

Hlranpur (SsnUl 
Parganoi B ihar ) 3 

Chiikimda (Man 
bhum district 
Blbar) 800 

it will be noted that the findmgs made at Santalpur are not at all 
characteristic of the Santals as a race. 

Comparative findings for the three areas 
foUo^tebt’!! the three areas are summarised m the 


Fcncint | 
CTaTnlIll^d. 

i 

Inddeocs 

% 

I4 rate 

1 598 

3*94 

18 

3 19« 

3-oa 


^991 


io-<5 

II 781 

a-74 

14-24 
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EPEDEMIOI^OGICAI, LEPROSY SURVEYS IN THE 
CENTRAL PROVINCES 

By Dr I Santra 

Areas selected 

Two areas were selected m the C P fairly widely separated and 
inhabited by different kinds of people, the social and economic condi- 
tions also showing considerable differences The areas selected were 
Kurud m the District of Raipur (Chattisgarh Division), and Kashikhed 
m Amraoti (Berar) It was expected that most of the cases m the two 
areas selected were already known, since there is a considerable 
amount of anti-leprosy activities m both the areas In Kurud a 
leprogy survey was made m 1928, and a leprosy clinic was opened 
Smce then every village is supposed to haye been visited annually 
The present survey was done in the villages situated withm 4 miles of 
the leprosy chmc A leprosy dime was opened in Kashikhed m the 
year 1939 in response to efforts by the Kashikhed village uphft 
committee. 


Tune spent on the surveys 

The surveys were done in 1943 and three months were spent at 
each place The local assistant health officers hdped in the work 

People M the two areas \ 

The people at Kurud are Hindi speakmg and nee eaters, while at 
Kashikh^ they are Maharatti speakmg and ]uar eaters Most of the 
people m Kurud are of the depressed or abongmal class, and m them 
the family is a very unstable institution, and they are very superstitious 
people In Kashikhed the family is a stable institution, and the 
people are not so superstitious The Elashikhed people are better off 
economically and have better diet 


The findings made 

The findmgs made m the two areas will first be given separatdy, 
and then a comparison will be made of the findmgs m these two areas 


Kurud 

The Mam findmgs made m Kurud are s umm arised as follows — 


Gross findings 


Popnlation 

Persons 

Cases ; 

Incidence % 

examined. 

N 

B 

Total. 

5 498 

5 498 

1 

51 

H 

64 

I 16 
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Incidsnu by agt 



Examined. 

Cases. 

Inddenco % 

m 

1 902 

9 

*3 

•40 

% 
a li 

3498 

64 

1 16 


Agt-iyp^-dUiTibulion 0 / casn. 


Age groop- 

^ Cases. 1 

Ptoportiem of 
1 cases % 

Fercentago of 
cases to the 
age- group 

N 

a 

, Total 

o-M 1 

8 

a 

9 

11 

14*0 

13-34 1 



13 

40 

333 

Over 34 

Kfl 


40 

»3 

6*5 

Totn, 

31 

13 

64 

30 

100*0 


Agt uxandtyPi 



“1 

Cuu. 1 

Proportion of 
leases % 






N 

ni 

Total 1 

Malu 

■■1 


a 

■1 


0-14 


4 



20 

13-34 


; i 

t 


37 

Ortr J4 


IB 

*4 1 

23 

Toth, 

2674 

37 

11 

38 

39 

FtmaUs 


1 

■1 



0-14 

933 

4 

■i 

i 

x 6 


13-34 

OTer 34 

864 

I 038 

rJ 


33 

0 

Toth, 

3 824 

*4 

1 “ 

36 

8 


The outstanding points are os follows — 

The incidence of 1 16% is not veiy high. Proportion of 
^ *“8*^ inadencE in females m 

93 /o wmparM with 1 42% in mnles . TJie proportion of lepromatoos 
cases to fwi^ is relatively much lower %% compared with 29% 
m males, but the numbers are small. One striking feature is the 
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than IS actually proved to be In the second area, Kashikhed, leprosy 
was known to be common and it is generally reported to have been 
increasiug but an mcidence as high as 4 84% was not expected 
Therefore m both cases the mcidence figures are rather different from 
what was expected There are differences m the type-distnbution of 
cases seen m the two areas, Kurud showmg 20% of lepromatous 
cases while Kajikhed showed 8% It has been strongly suggested 
that the proportion of lepromatous cases is an important mdication of 
the pubhc health importance of leprosy and a high proportion may 
mdicate that the disease is on the mcrease, but certam recent survey 
findings are not m keepmg with this idea There is on the whole 
more evidence that the disease is on the mcrease m Eashikhed but the 
proportion of lepromatous cases here is defimtely low 

Another noticeable difference between the two areas is m the 
age-distnbution of the cases In Kurud a low proportion of cases is 
m children and a high proportion of cases, no less than 62%, is above 
the age of 34, whereas m Kashikhed the proportion of cases m children 
IS considerably higher and the proportion of cases m fhe older people 
IS only about half of what it is m Kurud. 

The age-distribution, it has been suggested, is an important 
mdication of the seventy of the leprosy problem, a high proportion of 
cases m children and a low proportion m old people being a senous 
findin g suggestmg that leprosy is mcreasmg The results of the present 
two surveys would give some support to this Idea 

These two surveys do therrfore raise some mterestmg epidemio- 
logical pomts, and suggest that a high proportion of cases m children 
and a low proportion m people of middle age and over is a more 
important mdication that leprosy is on the mcrease than a high pro- 
portion of lepromatous cases ^me other survey findin gs also point 
to this direction. 

From the practical pomt of view these two survej^s suggest that 
leprosy m the Kurud area may be an old long-standmg, not very 
senous, and possibly dimmishmg problem, whereas m the Kashikhed 
area leprosy is more common and possibly or probably mcreasmg 
It IS not sure that the findings of these two surveys are entuely 
characteristic of these two areas but this seems not impossible, and if 
this is confirmed it may be an mdication that there is more need for 
anti-leprosy work m Berar than m Chattisgarh 
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The Report opens with the remarh that the work diiring the 
veai has been affected to some extent by the prevailing war mnditiona 
but that since the Government reahses the Importance of onU lep^ 
work in the presidency the activities of the Association have ^ 
hampered as little as possible The work of the Assocmtion is carried 
at the followmg mvestigation centres — 

1 Head office the Lady WiUingdon Leprosy Sanatorium 

Chmgleput 

2 Saidapet Childhood Leprosy Control Investigation centre 

3 Madras City Urban Leprosy Control Investigation centre 

4 Ettapur Childhood Rural Leprosy Control and segregation 

mvestigahou centre 

5 Madurantakom Rural Leprosy Control Leprosy Investiga 

tion centre 

6 Madura, Cuddolore and Wandiwash centres 


Dr R G Cochrane Chief Medical Officer Lady WiUingdon 
Lqirosy Sanatorium Chingleput, and Hon. Secretary of the Madras 
Provmoal Branch directs the vanous hues of Inv^gation but in 
charge of each mvestigation unit is a spedaUy trained officer 
The report describes the work done at the various centres. 


1, Saidapet Clulditood Leprosy Control Invesiigaium Centre Stiver 
Jubilee CUntc Saidapet 

The work of this umt as m previous years has included (a) Epi- 
demiological studies (6) Immunological work and (e) CTimcgl 
investigation. 


(«) Epidemiological studies — 

(i) Dimng the year three fresh areas of Saidapet have been 
survejed and a total population of about 5 000 has be^ surveyed. 
Table I gives the findmgs made m these areas together with the 
finding made in the two previously surveyed areas. 

(h) Figures were pubUshed three years ago indicating that contact 
appeared to be the most unportant smgle factor in the acquirement of 
leprosy The work since then has continued to emphasise this. 
From an up-to-date analyses of nearly three hundred children the 
following points which emerge are of interest The open case contact 
in 697% of cases was traced to an Intrafamihal or house contact In 
167 cases where the contact was maximal, that is room contact 33 3“/ 
developed the more benign form of the tiiscase. The latter figure is of 
inter^ for it radicates that even under the conditions most favourable 
for ^ acquirement of leprosy one-third of the cases apparently 

dwdop only bem^ forms. A further analysis therefore of th^amUy 

hiS^ of these 167 cases has been undertaken m 141 of these, satis- 
fartmily accurate details were available It is of Interest to note 
infected these 141 chfldren but that the total 
of childrm exposed to the infection by close and Intimate 
m MS that is 62 7% developed the disease. The remaining 

t2ie%^ f “ admitted that some of 

tnese oaica may atill develop lepro^ In later years. 
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fill Immunological work The work on the lepto^ tot has 
contamed. iTvlew of the fact that Dr Dhnpiendra of the S^l 
of 'tomml Medicine Calcntta, has succeeded in preparing a badllary 
Mbgen completely free from tissue material it Is proposed. M 
tunity arises to review the whole work using this new and refined 

'^^(^hnical tnoestigatton Because of the unlaue nmteml pt^t 
at the Silver Jubilee Clinic the various clinical manifestations of tte 
disease and its development are being thoroughly studied The 
lesions of leprosy in chfldren faU into the following main categories 
the shnple macules of incipient leprosy the simple macules of neund 
leprow macnles of tuberculoid leprosy and macules of lepromatous 
leprosy , 

While the macules of incipient leprosy tend to merge into those 
of aiiDple neural leprosy and while the number of true Indpieut lesions 
13 coiuparatlvely low (5%) it Is felt that this variety is sufficiently 
important from the prognostic point of view to warrant its retention 
as a special variety <n macolar lesions. 

It f^pn be stated that the earliest lesions of leprosy fa a macule 
but It should be of great value if we could separate from large group of 
hypopigmcuted macules seen in the stdn of those which are lesions of 
very early leprosy and those in which such diagnosis can be exdaded. 
This work is extremely difficult but at the Silver Jubilee Chnle there 
« a unitiae opportunity to investigate such lesions. 


2 MaduranUktun Rural Leprosy Imesitgaiton Cenlre Poloinbakkam 

The work at the centre consists of epidemiological sutveyB and the 
control work. 


(a) EpuUmtohpcal siudtas The routine survey has continued 
thron^ioat the year and all the villages originally chosen and their 
Adl-Dravida colonies have been completed. This area was chosen as a 
result of preliminary surveys done some years because it was 
considered that the villages in the area bad a higher inddence of 
Iroroi^ than elsewhere in the district. Out of 35 villa^ (17 caste 
vulages and 18 Adi-Dravida colonies) not less than 15 have a gross 
mddeuce of more than 30 per mfllem the highest Incidence recorded is 
7 d *9 per millct It fa admitted that some vfflages are only hamlets 
with very smdll populations and therefore a high gross inddence 
here may not have the same siguiflcance as in those villages where the 
population Is greater and as a result the actual number of open r>ociAq 
13 higher In seven out of the dghteen vflfages a fresh survey has 
been undertaken and Table H gives a comparison of the figures in the 
old survey with that of the new 


(^) Prevention One of the chief aims of the Rural Investigation 
Umt fa its endeavour to discover a method of control which fa 
practicable and applicable to rural areas Night segregation has been 
coatmned throughout the year but it fa difficult as yet to come to a 
^cl^o with regard to the efficacy of night segregation It is true 
the few^ new cases have arisen m the hamlet In which the 
segregation has been most 
^eebve. The population of this area— Perambakkam Adi Dravida 
and the two new cases both non infective, are 
contacts of open cases who ore now under night segregation 
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3 Vrban Ccitirc Royapnmm, Woiros 

may have to be conaldered os evactiated for the 
rt^b“the war With this lu mind the wh^e area v^as r^ 
surveyed and the fonowing table compares the survey before evacuation 
to that after evacuation — 

TIadijs IlL 


Summofy turvty 


' 

Prior to 
evacuation 
April 194a 

Sabseqaeut to 
eruenatioa. 

Total poptilallon 

16300 

9905 

Total number of cuica 

4 af) 


Groaa inddenco 

264 


Nnmber oi open cut* 

Go 

36 

Open cose rate 


17 I 

N^bei of casta among chfldrta 


57 

Child rate 

36 6 



{h) This year In co-operation with the school authonties a 
systematic examination of all school children suspected to be suffering 
from leprosy has been organised. At present the scheme only embraces 
the Corporation schools but it is proposed to include all school children 
and will give ns {nrther opportunity to study child leprosy ^ 


4 Special InvcstigaHom of the Lady WtlUngdon Leprosy Sanaloriwnt 
ChiMgUpul 

(а) 141 lepromatous cases were discharged in 1943 as compared 
to 133 in the previous year It a considered that in early cases of the 
lepromatous type the result of treatment is apparently good although 
the relapse rate is still high but that in advanced and moderately 
advono^ cases the outlook {3 atHl very grave 

(б) Therapeutur experiments have continued throughout the year 
The endeavour to disewer the optimum dose of hydnocarpus oil has 
been continued but the results are inconclusive. 

Colloidal copper is recdvmg a fresh trial but so far no conclusions 
can be drawn. 

An investigation has been made of the significance of a positive 
Wassennann test m leprosy and of the value of Xvenyl m thg treatment 
of such cases. Two poops of seven cases were selected for this mvesti 
gation The control group received the routine treatment and the 
other that is the experimental group reedved Avenyl in pure hydno- 
^Jpus od Patients in both groups were strongly positive to 
wassennann test but hod no obvious signs of syphilis. Soon after the 
f eipenment two patients from each group 
out leaving only five pabents in each group In the cmtl^ 
f the reaction has changed to doubtful positrve in 

a tne reaction has become negative and in. the remaining 2 ths te^on 
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IS unchanged In the experimental group one case has changed its 
reaction to positive, and the other 4 cases stiU remain strongly positive. 
It appears that all cases of leprosy who have a positive Wassennarm 
reaction do not need anti-syphflitic treatment 

An mdigenous remedy was tried durmg the year without any 
outstandmg results 

(c) Clinical mvestigations were contmued throughout the year, 
and considerable attention was given to the atypical cases, m particular 
to the mtermediate border-line cases Much mformation with regard 
to these cases has been acquired and it appears that the majority of 
cases which previously were classified as tuberculoid cases m rehbty 
come under this category The true major tuberculoid is no doubt 
seen m South India, but it appears that the atyrpical tuberculoid re- 
action IS relatively more frequent. 

5 Ettapnr Chtldhood Rural Leprosy Control and Segregation Investiga- 

tion centre 

On February i, 1942, the Sanatonum admitted the first cases of 
child leprosy and thus commenced the workmg of the scheme which 
has been under contemplation for many years Thirty-seven boys 
were a dmi tted durmg the year and ii were discharged leavmg a total 
of 26 at the end of the year 

6 Investigation centres at Madura, Cuddalore and Wandiwash 

The work at these centres has contmued as m previous years 

The Silver Jubdee Chmc at the Erskme Hospital, Madura, has 
become more popular because of the faahties of treating emergency 
cases as mdoor patients 

Survey work has contmued m Cuddalore district though it has 
been handicapped as a result of widespread cholera epideimc 
' Owmg to difficulty of starting a segregation umt at Wandiwash 
the work at the centre has been temporarily suspended 

7 General 

The Central Advisory Board's report on leprosy and its control 
m India was carefully considered and one of its important recom- 
mendations has already been implemented, the leprosy Departments 
m the three Medical Colleges m the Presidency are to be reorganised 
and a special officer is to be placed m charge of the departments 

Dunng the year one post-graduate course was held at which 
14 doctors attended 
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<JhB Editob ^ 

Leprcty III Udia 

^ In readhiK vonr Editorial in »« 

^ >xSSSSrxiir 

hydrate and low protdn diet? 

Tf I. Ofnerallv known that we have interested oniadves in this 
It is genera years. To date we have no evidence 

q^on over a predisposing factor in leprosy 

•whatever that , occur in Sie wcU-nouriflhed as frequently 

* Le^niatons l^to^ nourished and there appears to be no relation 
^ dietTsmdapet or in the 

^":^w^“StlSsive™ Sormdig^^ 
nhysicn^ ‘Si^^^min'^gdoSSsr^ted 

, 4-^0 mXAn hut on return to normal healtn alter tnis 

dia^^tment the bacilli reappeared apin. AE lepraloglsts Me 
Sr with the fact that during states 

death it is not an nnusual phenomenon to find that bacilli have 
markedly diminished in the skin 

The question of predisposing condibons in leprosy we believe, 
has been over-empbarised and it la olten raised because m our ignorance 
we do not know why certain persons develop serious leprosy Eeptt^ 
m the lepromatous form can be described as a parasitlo invasion of the 
tetleulo.endothellal system and it appears to me that for progressive 
leprosy to develop the bacilU most constandy pass from internal iod 
in the body to the sldn. This hypothesis has been suggested m the 
Elizabeth Matthai Lectures of the University of Madras { 1943 ) which 
are to be published shortly If the skm is a necessary medium for the 
development of progressive leprosy may it not be a sine qua non 
that wen nounriied sldn is a better pabulum for the multipbcation of 
the bacnii ttinn an under nonnshed one? Such a hypothesis has as 
much in its favour as the hypothesis that a deficient diet 13 a pre- 
disposmg cause of leprosy 

Coming to my third question we have published in the Indian 
Journal of Medical Reiearm and m the official Indian Eesearch Eund 
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Association reports the results of some of our diet experiments, and 
to date we can find absolutely no evidence that an improvement in 
diet makes the least difference to the results of treatment While, I 
t hink , the results of treatment are as good m this institution as any 
where else, we have still to confess that we do not know how the 
hydnocarpus remedies act, and we are m complete ignorance of the 
reason why m a certam percentage of lepromatous cases the baalh 
disappear from the skm under treatment 

l^astly, what is the explanation of the well-known fact that m 
areas of the world where there is a good all round diet the madence of 
leprosy is lower than m other areas ? My view I think can be sum 
marised up as follows While diet does not appear to be a factor 
of outstandmg importance when leprosy has once established itself 
m an area, but if leprosy is mtroduced mto an area it appears probable 
that it IS more hkdy to gam a footing if the diet is d^cient, a poor ' 
diet may be hkened to the careless match which starts a forest fire, 
but once the epidemic of leprosy is established the question of diet 
plays httle or no part in its mamtenance 

In closing, I would make a plea to avoid what one might call 
'smoke screens’ m leprosy It is easy to say a patient is not getting 
better, because of some predisposmg cause and then fold one’s hands 
and accept such an explanation, and we even hide behind the bamer oi 
a predisposmg cause which we cannot find, or throw the blame of lack 
of improvement on the patient by saymg that he is not takmg enough 
exercise, or that he is worried or ]ust that he is not co-operatmg, when 
all along the lack of improvement is due to our own ignorance of 
immunology, and reactions or lack of reaction of the tissue to the 
presence of the bacilh It is our ignorance we need to endeavour to 
dispel and not seek excuses for it 


Yours faithfully, 

(Sd ) Robert G Cochrane 
(M.D ,MRCP,DTM & H, eta) 
Chief Medical Officer, 

Lady WtUtngdaii Leprosy Sanatorium, 
Chingleput, South India 

[Editor’s Note The above letter contains the views' of Dr Cochrane 
on the editorial on ‘Diet and susceptibihty m leprosy’ published 
in the July 1943 issue of this Journal In his concludmg paragraph 
he makes a plea of avoidmg what he calls 'smoke screens m 
leprosy’ We do not beheve tlmt the editorial m question can m any 
sense be called a ‘smoke screen' The relationship between diet anc 
susceptibihty to infection m general was first considered, and with thii 
back^ound the question of diet and susceptibihty to leprosy wa 
examined. The existing hterature on the subject was reviewed, and u 
summing up the situation regardmg diet and leprosy it was stated tha1 
‘the defective diets of countnes where leprosy is common, the correla 
tion between defiaent diet and madence of leprosy m different parts 
of such countnes, and the reported maease m the madence of leprosy 
m an area followmg on f amin es, floods, eta, are the facts which suggest 
a relationship between defiaent diet and susceptibihty to leprosy’ 
It was clearly stated that the available evidence was oifly suggestive, 
that there was no definite evidence on this pomt, and that further 


maiy 1944 


tBPaoav IN nroiA, 


49 


^ on the tekaoB3hlp between malnubiUon and 

,^waa needed. One of oar tot paragraphs read as follows - 

In condnsion we may «ay that there appe^ to be a definite 
indicia on the point that in countries where lepro^ is common 
and in persons suffering ftom leprosy there generall^revnils a 
Xite ^^alnutriUoB and undeinounshro^L On g^er^ 
grounds one would expect this state of mainutntion to play an 
toportant ihle in predisposing to leprosy Howevtt there fa ^ 
saSfaetory evidence on this point since it has not been ^Qwn 
that the diet of persons suffering from torosy fa more deficient 
than that of persons Uving under stmtlar condiHons but not 
suffering from leprosy 


We still stick to this view 

We win now matre a brief reference to the questions raised by 
Dr Cochrane in his letter 

I Is there any evidence that diet predisposes to leprosy? 

The availriWe evidence has already been coUected in the editorial 
in questioa. 

2 . IS there any evidence thnt diet defidencj plays any part in the 
development of seaous leprosy? 

Thera fa no definite ^deoce on this point However the general 
impression that one gets after looking at the patients in the L^rosy 
Department of the School is that the patients with a neural tjqie of 
leprosy ore on the whole better nourfahed than those with the lepro- 
matoio type of the disease. We do not however, mean to minimise 
the importance of the immunoioglcal factors which are likely to be the 
speoflc aqd the primary factors the diet being only n non-spoafic and 
a secondary factor 


3 Is there any evidence that on Improvement of diet better 
results are seen in the treatment of the disoise? 

There are worken who believe that improvement in diet does lead 
to betta results in treatment As a matter of fact, as Dr Cochrane 
himself says we do not know how hyduocarpus remedies act, it may 
“ act at least partly by improving the nutritron of the 

patle^ At to very encouraging results in the treatment of leptosj 
^ tto ^tion of milk to the diet of the patients were reported fay 
ur tocfuane himself it appears however that on a more critical 
ammtoto of the subject he has changed his views. He however 
sM hoto that wheat diet has a specfal place in the treatment of 
bom and nerve pain m cases of leprosy This fa certainly n 
i improving the diet better results are seen the treatment 

! “pfanation of the well known fact that leprosy fa 

^ proteto^f”^ ^ where there is high carbohydrate and low 

t wonld°«S^‘'“'^ ^ Cochranes own explanation in this connection 
$ ^ He says that while 

* leprosy import^ when 


lenrosvli.ir^‘^??l.r " “ o“t»tanding importance when 

t iXS ^ ^ leprosy fa introduced 

if the more lik^ to gain a footing 

diet may be likened to the SSess miScI 


^ which start, ““T be likened to the careless match 

^ ^ ^ forest ojx fire but oscc the epideniJc of leprosy is 



50 


LEPROSY IN INDIA 


January, 1944 


established the question of diet plays little or no part in rts 
maintenance’ If leprosy on introduction into an area is more likely 
to gam a footmg if the diet is deficient, certainly it means that poor 
diet does play a role m pre-disposmg to leprosy It may be that when 
leprosy has once established itself in a country with poor diet, the 
degrees of malnutrition in the different commumties m a locahty may 
not be reflected m the figures for the inadence of leprosy m these 
commumties ] 
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EDITORIAL NOTES 


Eryilirocyle ttdtmenlaiton leU. 

Erythrocyte sedimentation rate or the Sedimentation index 
denned from it. has been widely used m various diseases. The test 
has been extensively used m leprosy In leprosy this test has been 
consideied to be of great value m the detection of complicating factors 
such as malaria dysentery worm infections septic conditions syphilis 
dietetic and nutritional defects eta m regulating the treatment with 
hydnocarpus oil and Its preparations and in malting a prognosis of 
the dlseasa It has been recommended that the test should be per 
formed in all cases of leprosy when they come first for treatment 
and shodd be repeated once a week until the Index remains steady 
at a satisfactory bw level and. then |Once a month or at longer ui 
tervals. lii India sedimentation test is being done at mcsl of the 
cl^ as a routine, but it is doubtful if much useful Information 
is be% obtained, or as a matter of fact can be obtmned, by the test 
“* reprinting an artide on the clinical 
value of blo^ sedimentation rate by Dr Obenner The factors 
^ erythrocyte sedimentation are not yet very c^W 
tmderstood. A large number of physiological and pathdMcal ph^ 
nomeuon ore capable of interfering with the non^ 

the red blood cells ond^ P W and XlnSr^ 

^ tot 

tions m so seiaitive a test should 1 ?^ 

ISS? complex long drawn out disease processel^TW 

Tow:^^tr» £u 1^ 

f^^is^dd mate the Iep™y worker: ttv^Sl 'of 
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Iod%sed hydiiocarptts oil ' 

Creosote which, is usually mixed with hydnocarpus oil for injec- 
tion IS very difficult to get m the market We have had several 
enquiries from leprosy workers regardmg a satisfactory substitute. 
In the present issue we are pubhshmg a note on the use of iodised 
hydnocarpus oiL The iodised oil has been found qmte satisfactory 
and even m fairly large doses has not produced any bad effects m the 
cases treated with it for over three months Simple addition of iodine 
to the oil will not do, the lodme should go mto chemical combinatioii 
with the oil and the finished product should not contain any free 
lodme This needs carefully heatmg the mixture of oil and lodme at 
140°C for half an hour, and then filtermg the oil 

National Leprosanum, Carmlle 

In our present issue we are repnntmg an article on the recent 
improvements in the National Teprosarlum, Carville, USA. The 
article will give an idea of what is bemg done by the Federal Govern- 
ment of the States for providmg comfort and all possible amenities 
of life to the patients of leprosy isolated m this leprosanum 

The present buddmgs of this institution have been recently 
completed at a cost of about 2J milh on dollars and the leprosanum 
at Carville cqti be considered the finest and the most modem m the 
world. There are palatial buddmgs for the hospital for bed patients, 
and for the residence of the ambulatory patients The hospital is 
well eqmpped with a first class operatmg room, an adequate X-ray 
department, a dental dime, a bactenological and pathological Jabora- 
tory, and physio-therapy department, etc The resident^ buddings 
provide the patients with aU the homely comforts, each patient h^ 
his own room with adequate modem fire-proof furmture 

There are excellent arrangements for occupational therapy and 
for recreatioiial facilities The recreation budding complete at a 
cost of approxunatdy 140,000 dollars is the most pleasmg feature of 
the institution ‘ A modem motaon-pictiue theatre, a canteen operated 
by patients for the benefit of the patients, smoking rooms for men and 
women, and a splendid hbrary with many excellent books are on the 
first floor On the top floor is a huge ball or concert room with an 
orchestral platform on one side Here frequent dances are given by 
the patient body Baton Rouge and New Orleans bands come to play 
the latest swing music ' 

This will give an idea of what a coimtry with resources can do 
for the comfort of those of its citizens who have to be kept m isolation 
In India because of the poor resources of the country, and because of 
the big leprosy problem, the provision of such Inxunes to the isolated 
persons is out of question However, it is of great importance that the 
State should feel the responsibdity of making arrangements for the 
isolation and mamtenance of all the infective cases, and for the main- 
tenance of aU the cnppled cases of leprosy It cannot be said that 
m India the State has fidly realised this responsibdity In this 
connection the followmg quotation from the Report on leprosy and 
its Control m India is thought-provokmg — 

One difficulty to be overcome lies In the fact that the Central GovemnieDt 
provlnaoi and lo^ authorities have not fully realised that leprosy work Is 
essenfaal part of the medical and public health work of the country or the ptuvhw 
IB 
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oad hATo left the work largely to private bodice. Is other coustrlce Central 
and local GovenimentA have aunmed direct tetMoslbillty for the work while 
welcoming the coopciation of and gcneToily aiiuUiig eo^ bodies. 

Let US hoM that in the post war leconstmction m the field of 
public health leprosy will reedve the attention it deserves from the 
Government. It is now high time for the realisation that the 
control of leprosy is the mescapable responsibihty of the Governments 
concerned. 
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ORIGINAL ARTICLES 

THE USE OF IODISED HYDNOCARPUS OIL IN THE 
TREATMENT OF LEPROSY 

By 

Dhabmbndra, mb, B S , D B , 
and 

I Santea 

(Leprosy Research Department, School of Tropical Medicine, Calcutta) 
Introduction 

It has been customary to add 4% creosote to hydnocaipus oil 
or its esters used for injec^on m the treatment of leprosy Due to 
conditions associated with war creosote has been alm ost unobtamable 
m the market In many centres plam hydnocarpus oil without the 
addition of any antiseptic has been used There should be no great 
objection to this procedure provided greater care is taken m estab- 
hshmg and mamtaimng the sterihty of the hydnocaipus oil However, 
reports received from several centres where plam oil has been in use 
mdicate that it has not been found a very satisfactory product foi 
mjection The oil is found more imtating than the creosoted oil 
and in many cases abscesses and ulcers at the site of mjedaon have 
been reported. In practice this has meant a great reduction m the 
dose of the oil inject^, and only mmute doses have been used. 

Efforts have been made to find a smtable substitute for creosote, 
and the addition of 1% thymol with oil has been found to be qmte 
satisfactory A study has been made of the smtabihty of the addition 
of lodme to the oil for mjection, and the results of this study arc 
reported herem v 

• 

The use of Iodine in the Treatment of Leprosy 

lodme m vanous forms had long been m use m the treatment 
of leprosy, but its combination with the chaulmoogra oil was first 
reported by Hollman and Dean m 1916 They used a mixture of 
lodme, camphor, eucalyptus oil, ohve oil and chaulmoogra oil foi 
intramuscular mjection (Hollman and Dean 1919) Harper (1920) 
used a combmation of iodine, ether and chaulmoogra oil for mtravenou: 
injections When the ethyl esters were prepared from chaulmoogn 
oil, lodme came to be used m combmation with the esters, either foi 
mjection on to the skm or by the mouth lodme combmed with tb 
esters was first mtroduced m Hawau m 1919 and later mto the Philip 
pmes where it has been used since then In India the use of lodisai 
esters has never been popular 

lodme was ongmally added to the esters with the idea that i 
nught act as a curative agent and might enhance the therapeutt 
value of the esters After several years of experience m both Hawaii 
and the Phihppmes, it was however concluded that iodine had w 
such curative effect However, the addition of lodme was found te 
reduce considerably the irntation caused by esters It was for tin 
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that the addltioa of fodioe to the eaters has been retained 

boning the proportion of Iodine in the esto varied 
berir^ a «nt Uter the addition of a% i^ne 

ado^ as a rouS and stfll later the proportioa of iodme was 
to j% Cole (1929) stated that addftioii of 5% of iodine 
liierable to a% In several respects but the 
Iodine contrat to less than 5% led to the increase in the irritant 

the addition of iodine to the esteis has long been n^, 
its addition to the chauhnnogra oil has not found wvoii 
(roao) stated that the addition of iodine to the refined od for 1™““^ 
ke Initatloii on injection was not necessary and that it had the 
disadvantage of maUng the oU visad to such an extent as to malte 
the Injection extremely difficult. 


The Method 0/ lodttaiion 

Cole (1029) stated that it was not only the amount of Iodine that 
was Important but also the time and amount of heat used in the pro- 
cess. He found that heating for too long a time or to too hi^ a 
temperature resulted in the production of irritating decomposing 
substances and that too short a period of heat or too low a tempera 
tnie resulted in the production of a turbid greenish product which 
was also irritating The standard method by Cole is as follows — 

Fifteen htres of purified esters are heated in 20 litres enamelled 
kettle at id0°C The esters must be thorou^y dned. gnus, of 
re-suhlimed iodine is added with stirnng ^e temperature imme- 
diately rises to 150 C at which it is malntamed for 30 mmutes and is 
stined caasioaelly After osdiag the iodised estere ere filtered is 
the bottle and stenllied for one hour m an oven at 150°C, 

I Our method for lodisaUon of hydnocarpus oil has been based 
1 on the above method of Cole for iodisatlon of the esters. Since we 


were working with the oil and with smaller quanbties we had to- 
modify the method shghtiy Weighed amount of pure iodine (iodine 
for analytical purposes) was placed m a glass mortar and was reduced 
to a fine powto with the help of a glass pestle A nmg'l amount 
of oil was added and the grindl^ coatlmed. The mixture of oD and 
iodine was put into a sterile dry flask, the iodine sticking to the pestle 
and mortar was removed with gnoding with more oil which was also 
transfened to the flask. The flask was stoppered with a cork throngh 
which a hole had been bored for a thermometer The thermometer was 
pnt through the hole so that it dipped mto the oil iodine mixture. 

flask wa3 then pat in an oil bath aad the tciDperature gradually 
rased. When the temperature reached 120'C. further beating was 
done more carefully since there is a tendency for a sudden risem the 
; tei^OTtnre When a temperature of 140 C. is reached it la mam 

• for ^ mmutes After that period the flask is pnt away for 

1 iodised oil IB filtered. The finished product 

; iSnn u greenish and when tested with starch 

t sointlou it should not show the presence of free iodine,* The filtered 
^ ‘ 

* quandfrtf ttajXrioJTU foUowfag w«y -A nuOl 

iiout « cc^ .vu'- “f 'fdorofoim In a tot tube 

^ •■<•01 Karen KUntloa li oddod to thl» and tie tube weU on 
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oil IS put m ampoules and sterilised in an autoclave The iodised oil 
IS not any more viscid than the plain hydnocarpus oil, and there is 
no difficulty m injectmg this oil 

A Trial of the Iodised Oil 

The smtabihty of the iodised oil for injection has been tested in 
20 cases of leprosy, 10 of each type At -^e tune of vmtmg of this 
note, these cases have been receivmg this treatment for about three 
months All these cases had been under treatment at the Leprosy 
Department and were receiving mjections of creosoted hydnocarpus 
oil previous to the mjections of the iodised oiL 

The iodised oil has been mjected mto these patients by all the 
three methods, subcutaneous, mtramuscular and intradermal In 
the be ginnin g the mjections were given twice a week, and the patient 
receivSi both the iodised and the plam or creosoted oiL Later the 
mjections were given only once a week and only the iodised oil was 
used 

The iodised oil has been given m fauly large amounts The 
mitial dose m most cases was 2 cc. This dose was gradually 
mcreased, and all the cases except one have now been receivmg doses 
of more than 5 c c , and some even more than 10 c a The total 
number of injections have been 10 or more m ii cases, and between 
5 and 10 m 9 cases 

The object of this trial has been to get information on the following 
points m connection with the iodised oil — 

1 Pam at the time of injection and later 

2 The induration at the pomt of mjection. 

3 A tendency to formation of an abscess or ulcer, etc 

4. A tendency to produce lepra reaction 

5 Hyper-pigmentation produced at the site of mjection 

The Results of the Trial 

Pam at the tune of uijecttou — The mtradermal mjections of 
iodised oil on the whole cause the same amount of pam as those of 
plam oil The intradermal mjections of iodised od cause a httle 
more pam than those of creosoted oil 

Intramuscular and subcutaneous mjections of the iodised od do 
not cause any pam. 

Induration — ^The mtradermal injections of iodised od cause 
more mdurabon than those of the plam or the creosoted od. This 
greater induration does not last for very long 

Abscess or ulcer at the site of injection — ^No abscess or ulcer has 
been seen after the mtradermal, mtramnscular or subcutaneous in 
jections of the iodised od. 

Hyperpigmentation at the site of injection — The iodised od causes 
shght hyperpigmentation at the site of mtradermal mjections 

Signs of reaction — Smce potassium iodide is known to bring 
about lepra reaction m several cases of leprosy, a special note was 
made of any symptoms suggestmg the occurrence of reaction after 

standing the mixture separates into two layers chloroform with the dissolved 
oil at the bottom and starch solution at top and in the presence of free iodiae 
'n the oil, a blue colour appears in the starch solution 
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(i^ections of the iodised oil On each day of attendance enquiries 
fftre made from the patients whether they had experienced any rise 
of temperatoxB after the previous injecboa or whether there had been 
any thickening and redenning of the lesions or appearance of any 
oew lesions. In addition the patient a body ivaa carefnlly examined 
far any thickening or reddening of the lesions, and for the appearance 
of new lesions. 

Of the 10 neural cases 3 reported a slight rise of tempciatuio 
met on the day of injection or on the following day In another 
case »n area with on etydhematous border was noticed near the point 
of an mtramuscular injection, this area later disappeared 

Of the 10 lepromatous cases 6 reported a nse of temperature 
taort than once on the day of injection or on the following day One 
of these patients reported shght exacerbation of the lesions on the 
laa after one or two injections but this increase was not visible and 
the complaint of the patient did not peisist 

Many of the cases both lepromatous and neural complained of 
itdw dtber m only the Injectrf port or over the whole body 

Inns m the neural coses there was nothing much suggestive of 
reechon In the lepromatous cases a nse of tempemture was seen 
ofteaer but even in these cases nothing senous was noted. 

Asluiptu Value of the aided Iodine 

The above observations showed that iodised oil is on the whole 
lute smtable Sot use in patients of leprosy but they do not Indicate 
•hdte the iodised oil possesses on advantage over the plain oiL 
aow cue of the complaints against the plam ml is that it gives nse 
to abscesses nlcers etc. attempts were, made to find out if the added 
wine hod onj ontiseptio value and would thus reduce the incidence 
w abscesses etc. Cultures of staphylococcus aureus were added to 
ramples of sterillred plain and iodised oils in test tubes. These mis 
incubated at 37°C. and subcoltures from the two sjiecimens of 
•he oil were made rfter 24, ^8 7s and 96 hours. The oil Itself is not 
® fiood medium for the multiplication of the pathogenic organisms, 
••to our expemnent did not give very clear-cut results. However, the 
results obtained suggested that the added iodine had some anti 
since the number of colonies of staphylococci growing 
subcnlttttes from the plain oil were more than such colomes growing 
hoffl the iodised on 

Stonclksions 

iodised oil appears to be quite smtable for mjection Into 
Moreover the added Iodine appears to have some 
» proposed that the lodi^ oil may with ad 
^ be in place of the plnm o 3 
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INTRADERMAIy TESTS WITH ANTIGENS PREPARED FROM 
THE URINE OF CASES OF UEPROSY 

By 

Dhaeuendra, mb, B S , D B (Bond.) 

{Leprosy Research Departvioit, School of Tropical Medicine, 
Calcutta ) 


Introduction 

Bemy and Mauze (1940) descnbed an intxadermal reaction in 
cases of leprosy, which they considered to be of diagnostic value They 
used an antigen prepared from the unne of bactenologically positive 
cases of leprosy, and reported to have obtained 100% positive results 
m cases of leprosy, and none m controls If confirmed, this test 
would be of great value, since no other diagnostic skin test for leprosy 
IS available at present, the lepromin test, the only immunologicd 
skm test of value m leprosy, has no diagnostic value, smce it gives 
positive results in only one type of cases, the neural cases, and nega- 
tive results m the other and the more senous type, the lepromatous 
cases, and smce it gives positive results in many non-cases The 
antigen used by Bemy and Mauze is supposed to have given positive 
results in all the cases of leprt^ of both the tjfpes, and negative 
results in non-cases An attempt has been made to confirm this 
work, and the results are reported herem 

The Work of Berny and Mauze^ 

Bemy and Mauze prepared the antigen from the unne of eight bac- 
tenologic^y positive cases of leprosy To the mixed sample of fresh 
unne, free from albumen, they added three times the volume of 95% 
alcohol This resulted m the formation of a precipitate The nuxtnre 
was allowed to stand for 24 hours after which the supernatant flmd 
was decanted and the precipitate was centrifuged and dried m vacuum 
A 3% solution of this dry extract was made m normal salme, and the 
solution was filtered To 200 c c of this filtrate 10 drops of ammonia 
were added, the mixture was filtered and the pH. of the filtrate was 
adjusted between 6 4 and 6 6 with acetic aad This was then put 
mto ampoules and preserved m an ice box. For the test, 2 to 3 drops 
of this extract were mjected mto the skin of one arm, and an equal 
amount of distilled water as a control m the other arm 

This extract was tested in 199 cases of leprosy in all stages, in 
5 suspects, and m 91 healthy subjects, and observations were made 
after 8, 24 and 48 horns In cases of leprosy there was a rise of tem- 
perature to 38 or 39 degrees centigrade m 8 hours, and after 24 hours 
a papule exceedmg 2 cm in diameter appeared, usually accompamed 
by erythema and pain Such reactions are reported to have been 
obtained in aU the cases of leprosy and m none of the controls. 

The present work 

Antigen prepared from iactertologically positive lepromatous 
cases of leprosy not in the stage of reaction — Antigen was prepared from 
albumen-free samples of unne of bactenologically positive cases of 
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leprosy according, to the method of Betny and Jfauze. The only 
difference was that the strength of the final solution of the dry extract 
was 2% in place of the 3% used by these workers. This mo^cation 
was necessitated by the /act that the dry extract is sparingly soluble 
la aline. Chemical tests made on the final solution show^ that the 
substance vras of the nature of secondary proteoses, it gave a positive 
/cBiuiet reaction and a preapitate with copper sulphate and ammo- 
I uram sulphate but no precipitate with mtnc add 

In addition to the above antigeu the following three preparations 
were used for comparative tests in the same patient — 

1 Proteoses from urme of healthy persons not suffering from 

leprosy 

2 A solution of proteoses obtained from Wittes peptone 

This solution was givea all the treatment used in the pre- 
paration of proteoses from urine that is ammonia was 
first added to the solution it was then filtered and the 
pB. of the filtrate was adjusted to 6 8 

3 - A solution of a protem fraction of the Hausen’s bacillus. 

The Results — ^The abov e four preparations were tested in cases 
of leprosy of both the types about two dozen each and the patients 
me examined for reaction at the site of injection 24 hours after 
injection. 

The lepromin test with the protem fraction of the Hansen s 
bsefflus produced the usual results that is reactions of the tuber 
'aim type m the neural cases and no reactions m the lepromatous 
cates. 

The proteoses from the urines of both the healthy persons and the 
bartenologlcally positive coses of leprosy produced no reactions 
edher m the lepromatous or the neural cases 

The proteoses from Witte s peptone produced extensive erythema 
^ some induration at the site of injection in all the cases both the 
kpi^atoiis and the neural. 'The reaction to this preparation appeared 
“ of inflammatory nature than of allergic nature. 

The results obtained in coses of the two types with these different 
Preparations are summarised in the following table — 



Protein 
fraction of 
Honeens 
bacUlos 
(leproMn tc«t] 

Proteo«e« 
from healthy 
urine 

Proteoses 
' from mine of 
bacteriolod 
colly posiure 
caaeo ol 
leprosy 

Proteose* 
from Witte a 
peptone 


_ 


_ 

Bxtenahre 

1 

+ 

\ 

- 

erythema and 
some indnr*- 
tion 

Extensive 
erythema and 
some Indura 
tlon 


IS “ baclenologtcatly positive lepromatont case 

—6 oj reaction.— Ixs view of the negative results obtamed with 
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the proteoses from non-reacttng bactenologically positive cases of 
leprosy, the tinae from reacting cases of leprosy was next used in the 
hope that positive results may be obtained from such specimens 
The extract was prepared in exactly the same method as used for the 
urme from the non-reactmg cases 

The Results — This antigen was tried m one and a half-dozen 
lepromatous cases, and half a dozen neural cases It produced reac- 
tions m aU the neural cases, and m several of the lepromatous cases 
The reaction produced was not the typical tubercuhn type of reaction, 
but was more of the inflammatory type 

In view of the nature of the reaction produced it was considered 
that the reaction was the result of mjury and irritation to the skin 
tissue, and that the of the solution used might have contnbuted to 
the reaction seen The solution of this antigen was therefore made 
m sahne of two different pH, 6 8 (aad) and 7 8 (alkah) These two 
solutions were tested in the same persons It was observed that the 
reaction was appreciably less marked with the solution at pH 7 8 
than with the one at pH 6 8 This difference ivas specially marked 
m cases of the lepromatous type 

A coinpansoH of antigens obtained from non-reacting and reacting 
lepromatous cases — ^The above results with the anbgens prqiared 
from the unne of a lepromatous case of leprosy in the stage of reaction 
appeared hopeful It was considered possible that the urme of the 
reactmg cases of lepromatous leprosy contained some substance which 
IS not found m the non-reactmg cases of this type, and which may be 
found to be of value for the purpose of a diagnostic skm test in leprosy 
With this point in view antigens were prepared from two bactenolo- 
gically positive lepromatous cases, one of whom was in the stage of 
reaction These two antigens were tested m cases of leprosy of the two 
types, on a dozen of each type. The results obtamed did not substan- 
tiate the hopes aroused by the precedmg results In nope of the lepro- 
matous cases either of the antigens produced a positive result In 
the neural cases both the antigens produced positive results m only 
two cases and negative results m the remaimng ten The result 
showed that m this instance the antigen prepared from the non- 
reactmg case did not differ from the one prepared from the reactmg 
case, and that the urme of the reactmg case did not contam an antigen 
which could be utilised for a diagnostic skm test m leprosy 

Conclusion — Extracts made accordmg to the method of Bemy and 
Mauze from the urme of non-reacting bactenologically positive cases 
of leprosy have faded to produce any skm reaction m all the lepro- 
matous and most of the neural cases tested. A similar preparation 
from a case of lepromatous leprosy m the stage of reaction produced skin 
reaction m the neural and several of the lepromatous cases tested. 
However, these results were not constant smce the extract from urme 
of another reactmg lepromatous case faded to produce reactions m 
any of the lepromatous cases and many of the neural cases tested. The 
mtradermal reaction described by Bemy and Mauze cannot therefore 
be used as a diagnostic skm test for leprosy 

Summary 

I A descnption is given of the mtradermal reaction of Bemy 
and Mauze m cases of leprosy with extracts prepared from the urme 
of bactenologically positive cases of leprosy > 
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2 Extracts prepared according to the method of Beroy and 
Manie from non reacting bacteriologically positive cases of leprosy 
have not produced any reaction m all the Icprornntous and most of the 
neural cases tested Extract from the onne of one Icpromatous case m 
Ihestage of reaction produced positive results In the neural and several 
of the Tepromatous cases tested This however was not a constant 
feature smee extract prepared from another reacting case produhed 
reactions m onlj a few of the neural and none of the Icpromatous 
cases tested. 

3. The extract prepared from the iinne appears to be of proteose 
nature. The positive results obtained with this extract were sunilar 
to, though w^er than, the results produced by proteoses obtained 
from sources unconnectri with leprosy 

4. The results obtained do not confirm the statement of Bem> 
and Uauie that the antigen from the urine of bacteriologically positive 
eases of leprosy ram be used as a dmgnostlc skin reaction for leprosy 

RsrstmKCc. 

Bemr P and Slatue J (roao) hut/ Soc Path Exoi 33 pp 339-aa3 

Aiild Trap DU Buil (1941) 38 pp 18-30 
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REPRINTED ARTICLES 

RECENT IMPROVEMENTS IN THE NATIONAE EEPROSARIUM 

CARVnjvE, EA 

{From Intematioital Journal of Leprosy, Vol 10, Dec 1942, 

page 140 ) 

Until recently most of the buildings of the Federal Eeprosan' 
at Carville were of wooden frame structure and therefore a fire haza 
Starting m the sprmg of 1940, at a cost of apprommately two and 1 
milli on dollars, the Government undertook to rebuild the institut 
almost completely, in order to make it fireproof This build 
program was completed by the end of 1941 Facihties have bi 
mcreased to take care of 480 ambulatory patients, in addition to 1 
65 hospital rooms for bed patients At present the leprosanum 
Carville can be considered the finest and most modem in the world 

The visitor who approaches the Federal Leprosarium at Carv 
for the first time is surprised to see such imposmg buildmgs m 
otherwise rural distnct After he enters the reservation of 350 aa 
he IS impressed by the fact that it is a self-sustainmg communi 
resembhng a small town There is a power plant for the generat: 
of electnaty, the manufacture of ice, and the operation of a stea 
radiator heating system. A modem sand filtration plant with attacl 
chlonnatmg apparatus furnishes over 200,000 gallons of pota 
water a day Both hot and cold water is piped to all the buildn 
of the colony The water consumption per capita is above that 
most large aties m the Umted States This meets with the appro- 
of the administrative force, since cleanhness is conducive to hea 
and the source of supply, the Mississippi River, is mexhaustit 
There are two modem samtary laimdnes, one for the patients, 1 
other for the personnel A large samtary dairy -with pasteunzab 
and cold storage fadhties produces 180 gallons of Grade A m 
a day Cattle are raised to furnish beef products Protestant a 
Cathohc churches and then respective resident chaplains afford t 
patients rehgious comfort A weU-eqtupped fire department is rea 
to function at all hours The sewage system -with its septic tan 
and the mcmerator plant for the disposal of garbage assure the co 
plete samta-bon of the co mmuni ty and protection of the neighbour! 
pubhc. An extensive drainage system demands constant attenti 
to prevent a mosqmto nuisance and a possible malana menace. I 
sides the numerous buildmgs for the use of -the patients and the lar 
nurses' home, there are 25 residences for doctors, administratu 
clerical, mecbam ca l, and other employees All the personnel a 
employees of -the Federal Government, there are no volunteer worke 
Paved roads connect the different parts of the reservation. 

Passing from the personnel -to the colony side of the estate, t 
■visitor comes first to the hospital where the bed patients are treate 
This IS a two-story concrete building contauung 44 rooms for men ai 
21 rooms for women patients In addition, it con-tains a first cla 
operating room, an adequate X-ray department, a dental dmic, 
bactenologic and pa-thologic laboratory, a physio--therapy departinei 
dressing-room chmcs for men and women, ofldces and examimng room! 
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The ambulatory patienta who are by far iu the majority are 
domidled in 16 two^story concrete buildings Each of these buildings 
contains on each floor, 15 individual bedrooms bathrooms, a rccep- 
tion room and front and back porches. The front porches are con 
nected upstairs and downstairs by concrete passage ways screened 
and covered for the protection of the patients in going about the colony 
Every effort has been made to provide the patients with the com 
fdU of home for the most part they are contented and well satisfied 
?»7th all that is being done for them. They can pursue their avoca* 
tiofls and enjoy a vurietj of community activities. Each patient 
has his own room with adequate modem ^proof furniture. He may 
urange and decorate ins room to suit bis taste. Visitors arc allowed 
« in other hospitals There ore no restrictions in correspondence 
with relatives or friends except that all outgoing mail is disinfected. 

On each side of the hospital is a building for occupational therapy 
Each of these tw'o-story buildings has 18 rooms 'Hiese are used as 
swing room, music room school room photography room barber 
shop tailoi shop pressing shop carpenter shop slioemakei’s shop 
hcycle repair shop radio repah shc^i rooms for vondus other arts 
aod crafts and finally the pnnting offices of the patienta local 
paper The Star This is an Interesting monthly periodical the 
purpose of which is radiatiDg the light of truth on Hansen s disease 
It contains many splendid articles from the pens of patients Its 
ontside circtilation is increasing Occupational therapy in its different 
forms is a useful port of the patients tieafancnt Occupation has 
a good moral effect upon the patient it prevents brooding upon his 
JMlady The employment of 98 patients on a small salary basis by 
the Govermaent serves the same purpose It also affords them ready 
cashfor the purchase of the little lurutiea not furnished by the Govern 
mtnt The Government provides oil patients with fooi clothing 
haJet artides books, mt^ariaes newspapers a golf course, tennis 
courts baseballs basketballs, and other sporting equlpm^t and 
three motion-picture shows each week. 

The new recreation buildmg has filled a long felt need at the 
Natjoaal Leprosanum. This beautiful, spadous two-story structure 
* the feature of the new construction program which has pleased the 
patients most It cost approximately ^140 000 and was well worth 
^ pnee for the recreational fadhties it affords this group of shut in 
^bxens from practically every State of the Union. A modem motion- 
£*^are theatre, a canteen operated by patients for the benefit of the 
pahents smoking rooms for men and women, and a splendid library 
excellent books are ou the first floor On the top floor 
u a huge ball or concert room with an orchestral platform on one side. 

dances are given by the patient body Baton Rouge 
^ 5 ^ Orleans bonds come to play the latest swing musia 

The patients are served their meals cafeteria style at 7 a.m. 
and 5 p,in, Xhe dining room adjoins a dean well-equipped 
Menus axe carefully planned the food is well cooked, 
2 *^ and nutritious The meals served can be compared to those 
QTirst hotel. Food plays a direct part in the fight against the 
and no effort is spared to provide the beat. 
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column of blood bas been pushed half-way up, the capillary tube 
should be reversed, the column of blood run to the other end, and this 
end inserted into the drop of blood until the whole length of the tube 
IS filled 

_The ball of plasticine is then held in the left hand, the blood 
filled tube, horizontally, m the nght hand, and the left end of the 
tube IS inserted into the plasticine for a depth of 4 mm. This can be 
verified by measurmg the length of the projecting tube, it should 
measure exactly 10 mm. 

The tube is then placed vertically m the mcubator, or dropped 
into the test tube m the waistcoat pocket Readmgs of the superna- 
tant plasma are taken at the end of fifteen, thirty and sixty mmutes 

The upper limits of normahty by this method are — 

15 mmutes up to 0 4 cm (4 mm ) 

30 „ „ I o cm (10 mm ) 

60 „ „ 2 5 cm, (25 mm.) 

When red blood cell figures are available, no correction need be 
made unless the count is below 4 miUions or over 5 J milhons Above 
or bdow these hunts, the readmg should be multiphed by the factor 
R B C m mtlhoits 

What the test means 

This IS not the place to discuss the highly techmcad factors in 
volved m the mechanism of erythrocyte sedimentation, even experts 
do not agree on this subject Readers are referred to Balachowsky 
(1925) for mtrmsic red cell factors, to Bendien and Snapper (1931) 
for the plasma protem factor (the authors prove that there is a direct 
correlation between fibrmogen content and sedimentation rate) and 
to Rossier (1927) for physico-chenucal details The last named author 
showed a parallehsm between curves of sedimentation rate and iso- 
electric pomts of the plasma The following facts, however, are well 
established — 

(a) The sedimentation rate is surprisingly constant for the 

mdividual under physiologic^ conditions 

(b) In VIVO, or at body temperature, the normal equilibnuui 

between red blood cells and plasma is ruptured by a 
large number of physiological as well as pathological 
phenomena. Thus the absorption mto the blood stream 
of rmnute quantities of foreign protem, colloidal metals 
and a number of other substances is sufidcient to in- 
crease the sedimentation rate to a significant extent 

(c) Extravasated blood from a simple bruise or from the uterine 

cavity durmg menstruation, placental proteins, and 
even absorption of cells, destroyed as part of the ordinary 
wear and tear of the tissues (when katabohsm is acce- 
lerated) may influence the rate to an even greater degree 
It IS therefore important for the chmcian to reahse that 
the results of this test must be mterpreted with the 
greatest reserve From the diagnostic point of view, 
abnormal figures, 1 e. an mcreased rate, have relatively 
httle value unless correlated with many other data 
More rehance, however, may be placed on normal 
figures Even so, it must be stressed that normal 
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figures mean, simply tliat no absorption of abnormal 
products is taking place- 

It is reasonably safe to assume that the presence of an inflamma 
tory process is incompatible with sedimentation rate figures which 
ore ^thin normal limits- There are however, rare exceptions to 
this rule. A few people for reasons which arc not yet understood 
have an extraordinary slow sedimentation rate. 

In one case m my senes (a young man of thirty) serial determlna 
tkins were done over a period of two to three years In health his 
rate never varied i c. o o at fifteen minutes 0*2 at thirty mmutes, 
05 at sixty minutes. Throughout an acute pyrexial attack of ton 
afiitis during which daily determinations were made the rate remained 
Trithin nornial limits- 

The rate is also abnormally slow in the presence of polycythaemla 
at high altitudes and in persons of a plethoric habitus 

Finally the rlm^rtnn should remember that increased plasma 
volume, due to anaemia causes an increased rate of sedlmentatiou 
a red blood cell count Is possible, a correction can be made- 
Iq hs absence, if the chnidan suspects anaemia he cannot attach 
any importance to an Increased rate. Tor further details on this 
; pednt readers ore referred to Walton (1933) and Schuster (1938) 


Diagnostic valuk op Pathoukjicai, Vahutions 

Explarudcry — From what has been said it will be seen that many 
patholomcal processes within the body cause a marked increase in 
the sedimeatatioa rate, owing to the foot that nonml when 
damaged, function as fordgn protein. An increased rate may there- 
fore be caused by blood extra vasated through injury or operative 
interference by transudates or exudates by autolytic "^or necrotic 
tissue changes as In malignant neoplasms syphihtic gummas and 
oho by caseation and fibiinoplastic changes 

It is also true that the rate is mcreased when the body is reacting 
to an inflammatory process The degree of increase tends to be pro- 
portional to the seventy of the mfecuou Such an increase la almost 
3 certainly due to the inflammatory reaction or rather the absorption 
^ the products of such a reactiotL Thus the rate is very rapid m 
" osteomyelitis aud m acute furunculosis but is not mcreased m the 
j presence of a cold abscess It may be assumed that the latter is 
due to the fact that the pus in a cold ' abscess is completely walled 
; ^wmd ' and that there is no sj'stemic absorption from the ^us sac. 

- By the same rationale it is legitimate to use the sedimentabon 
Dgores as a rough estimate of the degree of systemic toxic absorption 
( nnmber of conditions. Thus if the rate is normal when distal 
^ BJdagrams show an apical abscess the diniaans may be justified in 
’ rmT^ dentist to spare the tooth the abscess is probably walled 
f 2 ?^ tbe patient any harm It is as yet, a moot 

( whether or not the absorption of bacterial toxins alone can 

I catue an increase In the rate. 

' five con(i»/w;w (a) The abdotmtuU case — A nega- 

J to bedside in an acute abdomen may help the cHnlchm 

; uinerentiate between simple colic and appendicitis or other 
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inflammatory process wi thin the abdomen The same applies ti 
aadotic vonutmg m children and the differentiation of an allergic colib 
from an infective one 

( 6 ) FunctmuU cases — ^An mcreased rate may be found c 
PTamming mdividuals complaimng of symptoms without any deted 
able physical signs In sudi cases it is often justifiable to mcnminat 
focal sepsis 

(c) Rheumatism — ^This test can be of some small assistance m tl 
bhnd groupmgs through this diagnostic ‘ no man’s land’, but it shod 
never be used as a 'compass’ The factors mvolved are f^ too coi 
phcated to pemut anyone, however skilled, to use sedimentaho 
figures as a guide to prognosis or treatment In well-defined path 
logical jomt states, sudh as rheumatoid arthritis, that rate is mvanabJ 
mcreased, but vanations m the clmical conditions are a more reliah 
gmde to progress than the sedimentation rate When there is nen 
or muscle pam, a negative test is of some value, as the chmcian ca 
then, tentatively, exclude active focal sepsis 

Acute and subacute infections — In mild infections, such as coryz£ 
an mcrease in the sedimentation rate is usually proportional fo th 
degree of systemic disturbance If tracheitis or bronchitis supei 
vene, the rate of sedimentation is often a better gmde than the ten 
perature curve Similarly, m the subacute phase of influenza, otit 
media, pelvic or urmary tract infections, an mcrease, instead of 
decrease, m the rate may put the clmiaan on his guard against con 
phcations A maximum mcrease m the rate is found (a) dunng tl 
acute phase of the common fevers, m particular scarlet fever, i 
which the fibrmogen content of the blood is very high, and ( 6 ) m loh 
pneumoma, owmg to the double effect of toxic absorption and resoi] 
tion of the pulmonary exudate 

Chronic infections — ^Enough has already been said to show th 
vanations m so sensitive a test should never be used as a rehah 
gmde to prognosis during complex, long-drawn-out disease processe 
This apphes particularly to a protean disease, such as puhnonai 
tuberciosis It is true, however, that the test has been used, c 
rather misused, m this disease more than m any other smgle clinic 
condition Variations m the se dim entation rate and in ‘sedunentatio 
index’ (an mgemous mathematical abstraction — unfortunately wo: 
shipped by its devotees as an infallible prognostic deity) have b« 
mteipreted with the most unjustifiable dogmatism. As secondar 
infection is extremely common m chrome pulmonary tuberculosi 
and as autolyhc and reparative changes m the lung contmue even in 
quiescent or arrested case, the accurate interpretation of sedunenb 
tion changes m tuberculosis is well nigh impossible In fact, it nu; 
be said that an mcreased rate of sedimentation in pulmonary tuba 
culosis can be considered of clmical significance only when it is com 
lated with all the chnical and radiological data, and with simultaneou 
detemunations of plasma protem content (by an acemate chemica 
method), plasma viscosity, refractive mdex of the plasma (pemnttuj 
a rough estimate of the albumm globulm ratio) and a complete bloo( 
count, mcludmg a SchiUmg or Ameth differentiation of the poly 
morphonuclear ceUs As facihties for such a complete mvestigaho' 
are rarely available m sanatorium or dispensary practice, the test is b 
doubtful utihty m this condition 

3B 
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Limitations and Contraindication 

The test cannot be relied upon tn the following arciunstancefi — 

(1) Infancy — During the first few months of life, the red blood 

do not sediment no satisfactory explanation has 
as yet been put fonvard. 

(2) During menstruation — Some women consistently show an 

increase in the rate during the flow In others the rate 
remains normal Here again, no explanation has been 
put fonvard It is to be hoped that the mechanism of 
this phenomenon will be worked out as it ma> throw 
light on several obscure pelvic problems From a 
practical point of view however it is wiser not to 
perform the test on women during the menses 

(3) Pregnancy — From about the twelfth week of pregnancy 

to the fourth week post partum, the rate is invariably 
mcreased 

After acadenial or operative trauma — Until healing or 
dcatnzation has occurred 

(5) Hypodermic treatment — Subcutaneous or intramuscular 
injecbotis of vacemes peptone, casern, or other foreign 
proteins colloidal metals and autohaemothcrapy 

Conclusions, 

The sedimentation rate of the blood reflects static phases of a 
elicate and unstable equilibrium This equilibrium is destroyed or 
istnibed by the absorption into the blood stream of a number of 
obstances of which inflammatory products are only one. So sen 
ithre a test is undoubtedly capable of yieldmg informabou of the 
leatest value to the clininirm However much of this uiformatlou 
annot yet be interpreted with accuracy because different workers 
lave us^ difi'ereut methods and have not adequately correlated the 
edimentabon figures with other blood findings and clinical data 
fhe way forward to a clearer understanding of the value of this test 
• twofold — 

(1) Through the routine use of a standardised test by a large 

number of praebtioners m their surgeries and at the 
bedside. 

(2) The wider use of laboratory facilities in hospitals sanatoria 

and research institutes for more comprehensive blood 
work including a determination of the sedimentabon 
rate by the same standardised method. 

Only thus can a new literature on the sedimentabon rate of 
procbcal as well as theoretical value be established to replace the 
present confusing record of dissociated and unconelated data. 

SuiaiARV 

(i) The theoretical and practical r^trirements of an ideal method 
ror determining the blood sedimentation rate are given, 

W A. simple method for estimating the sedimentation rate in 
“fi laboratory or at the bedside is described. 
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inflammatory process witiim the abdomen. The same apphes to 
aadotic vomitmg m children and the differentiation of an allergic cohtis 
from an infective one 


(i) Fumttonal cases — An increased rate may be found on 
e x a min i n g mdividuals complaimng of symptoms without any detect- 
able physical signs In such cases it is often justifiable to incnminate 
focal sepsis 

(c) Rhemiattsm — ^This test can be of some small assistance m the 
bhnd groupmgs through this diagnostic ‘no man's land’, but it should 
never be used as a 'compass’ The factors mvolved are f^ too com- 
phcated to permit anyone, however skilled, to use sedimentation 
figures as a gmde to prognosis or treatment In well-defined patho- 
logical ]omt states, such as rheumatoid arthritis, that rate is invariably 
mcreased, but variations m the clmical conditions are a more rehable 
gmde to progress than the sedimentation rate When there is nerve 
or muscle pam, a negative test is of some value, as the chmcian can 
then, tentatively, exclude active focal sepsis 

Acute and subacute tnfecttons — ^In mild infections, such as coryza, 
an mcrease m the sedimentation rate is usually proportional the 
degree of systemic disturbance If tracheitis or bronchitis super- 
vene, the rate of sedimentation is often a better gmde than the tem- 
peratme curve Similarly, m the subacute phase of influenza, otitis 
media, pelvic or urmary tract infections, an mcrease, instead of a 
decrease, m the rate may put the climaan on his guard against com- 
phcations A maximum mcrease m the rate is found (a) dunng the 
acute phase of the common fevers, m particular scarlet fever, in 
which the fibrmogen content of the blood is very high, and [b) m lobar 
pneumoma, owmg to the double effect of toxic absorption and resorp- 
tion of the pulmonary exudate 

Chrome infections — ^Enough has already been said to show that 
variations m so sensitive a test should never be used as a rehable 
gmde to prognosis dunng complex, long-drawn-out disease processes 
This apphes particularly to a protean disease, such as pulmonary 
tuberculosis It is true, however, that the test has been used, or 
rather misused, m this disease more than m any other single clmical 
condition Variations m the sedimentation rate and m ‘ sedunentatioa j 
mdex’ (an mgemous mathematical abstraction — unfortunately wor- 
shipped by its devotees as an infalhble prognostic deity) have been 
mterpreted with the most imjustifiable dogmatism As secondary 
infection is extremely common in chronic pulmonary tuberculosis, 
and as autoljdac and reparative changes m the lung contmue even m a 
qmescent or arrested case, the accurate mterpretation of sedimenta- 
tion changes m tuberculosis is well mgh impossible In fact, it may 
be said that an increased rate of sedimentation in pulmonary tuber- 
culosis can be considered of clmical sigmflcance only when it ;s corre- 
lated with all the rimical and radiological data, and with simultaneous 
determinations of plasma protem content (by an accurate chenucal 
method), plasma viscosity, refractive mdex of the plasma (penmttmg 
a rough estimate of the alb umin globuhn ratio) and a complete blood 
count, mdudmg a Schilhng or Ameth differentiation of the poly- 
morphonuclear cells As facihties for such a complete mvestigation 
are rarely available m sanatonum or dispensary practice, the test is of 
doubtful utihty m this condition 
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Limitations and Contbaindication 
The test cannot be relied upon in the following arcumstances — 

(i) lu/aitcy — Daring the first few months of life, the red blood 
cplla do not sediment no satisfactory explanation has 
as yet been put forward 

( 3 ) During vtinsiruniton — Some women consistently show an 
increase in the rate dnxiug the flow In others the rate 
remains nor mal. Here again, no explanation has been 
put forward It is to be hoped that the mecha^m of 
this phenomenon ^vlll be worked out as it may^ throw 
light on several obscure pelvic problems From a 
practical pomt of view however It is wiser not to 
perform the test on women during the menses 

(3) Pregnancy — From about the twelfth week of pregnancy 
to the fourth week post partum the rate is invariably 
increased 

{ 4 ) After accidental or operative trauma — Until healing or 
dcatrisation has occurred 

(5) Hypodermic treatment — Subcutaneous or intramuscular 
injections of vaccines peptone, casein or other foreign 
proteins colloidal metaJs and autohaemothcrapy 

Conclusions 

The sedimentation rate of the blood reflects static phases of a 
delicate and unstable equihbnum This eqaibhrium is destroyed or 
disturbed by the absorption Into the blood stream of a number of 
substances of which iuflaiunmtory products are only one. So sen 
rftive a test is undoubtedly capable of yielding information of the 
greatest value to the climoan However much of this informatioa 
cannot yet be interpreted with accuracy because different workers 
have used different methods and have not adequately correlated the 
sedimentation figures with other blood findings and clinicnl data. 
The way forward to a clearer understanding of the value of this test 
is twofold — 

(i) Through the routine use of a standardised test by a large 
number of practitioners In their surgeries and at the 
bedside. 

( 3 ) The wider use of laboratory faahbes in hospitals sanatoria, 
and research institutes for more comprehensive blood 
work mcluding a determination of the sedimentation 
rate by the some standardised method. 

Only thus can a new hterature on the sedimentation rate of 
practical as well as theoretical value be established to replace the 
present confusing record of dissociated and nnconelated data 

Summahy 

(1) The theoretical and practical requirements of an ideal method 
for determining the blood sedimentation rate are given. 

( 2 ) A simple method for estimating the sedimentation rate m 
the laboratory or at the bedside is described. 
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(3) The mechanism of sedimentation is discussed 

(4) An explanation is given for vanations of the rate m physio- 
logical and pathological conditions 

(5) The diagnostic value of the test m various conditions, m-' 
eluding infective and mflammatory processes, is subjected to a critical 
review 

(6) Stress is laid on the value of normal figures (a negative test), 
and upon the necessity for extreme caution in mterpretmg abnormd 
figures 

(7) A hst is given of the conditions which contramdicate the use 
of the test 
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ABSTRACTS FROM CURRENT 
LITERATURE 

International Journal of I^prosj VoL 10 December 1942 

This issue of the Internahoual Journal of Liprosy is a special War 
Number The publication of the ioumal hod to be suspended due to 
condihons ossocmted with the war in the Pacific. With a view to main 
tmrnng as far as possible the continuit> of leprosj work the Amencan 
Leprosy Foundation (the Leonard Wood Memonal) has decided to 
bnng out from time to time special war numbers of the journal In 
the Foreword Mr Perry Burgess President of the Leonard Wood 
ilemorial dedicates this number to the editor Dr H. Wndsor Wade 
and to all workers m leprosj physiaans laymen and their families 
who have been iiitemed at their posts. This number is edited by Dr 
James A DouU of the Western Reserve Uuiversity Cleveland 

Contents. 

Ongtml Arttclit 

Saunders G if An account of leprosy m the \Trgin Islands 
of the Umted States (1841-1940 ) 

Saunders G IL and Gumto R S A field study of leprosy in 
the Virgin Islands of the Umted States. 

Saunders G M and GilTen H K. The skin lesions of neural 
^leprosy m the Virgin Islands of the Umted States 
v/^ean B H and Cldldress M. E A summary of 103 autopsies 
on lepros} patients on the Isthmus of Panama 
DouH, J A. and Bryan E E Natural antitoxin in blood of 
leprosy patients m Puerto Rico 

Schujman S and ilercau R Treatment of leprosy with diph 
theria toxoid 

Paget G H and Johauseu F A- The diphthena toxoid treat 
ment of leprosy 

Carpenter C M Ackerman H and Ashenburg, N J The 
failtire of diphthena toxoid to influence the course of experi 
mental munne leprosy 

R^ers Sir L Progress m the control of lepro^ in the British 
Empire. 

** Muir E Leprosy In the British West Indies and Bntish Guiana 
DouU J A. Gumto R S Rodriguez J N and Bancroft H 
The incidence of leprosy m Cordova and Talisaj Cebu P I 

ReprtnUd Ariiclsr 

DouU J A. Martmez Rivera E Saunders G AL Gulnto R- S 
and Gamdo Morales E A note on leprosy in Puerto Rico 
(From Bohtiu de la Asoaaaon Medica de Puerto Rico 6 

(1941) 217-333 ) 

Recent improvements in the National Leprosanum CarviUe La. 

(From PubUc Health Reports 57 (1942) No 18 646-648 ) 

Saunders arbde gives a general description of the Virgin lalflnda 
a historical sketch and an account of the general medical condition 
In the island The prevalence of leprosy in the island is then discussed 
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The Virgin Islands of the United St^es he in the Uesser Antilles 
part of that curving crescent of the West Indies which bounds the 
Caribbean Sea on the north and east They are situated about 40 
miles east of Puerto Rico, and 1400 miles south of New York There 
are more than 50 islands and Cays in the group but only three are of 
any size or importance These are St Crons:, St Thomas and St 
John, which mclude practically all of the land area of 133 square 
miles, and of the population of 25,000 St Thomas and St John he 
close together near the British Virgin Islands, while St Croix is 
40 miles to the south in the Caribbean 

The data on which the study of the prevalence of leprosy is based 
were obtained from several different sources, namely the ofiBaal 
Danish and unofficial church bimal records, the leprosarium records, 
personal commumcations, and the leprosy survey of 1938-1940 
The records from 1841 to 1930 show a totd of 930 cases of leprosy 
(of whom 147 are still hvmg) but the author beheves that this figure 
IS an under-estimate The vast majonty of recorded cases were 
diagnosed m St Croix, and m this island the incidence of the disease 
has been much higher than in the other islands 

Of the total cases recorded (930) 499 have been males and 431 
females For the 6o-}'ear penod (1841 to 1899) the gross leprosy 
attack rate was 18 9 per 1,000 males, and 13 7 per 1,000 females For 
the 40-year penod from 1900 to 1939 the male rate was 15 6 per 1,000 
and the female rate 13 7 per 1,000 Considenng only the cases hving 
in 1940 the prevalence per 1,000 is found to be 4 9 for males and 5 2 
for females In other words there seems to have been a shift from 
the higher male inadence to a higher female incidence The author, 
however, considers that the male preponderance before igio may be 
more apparent than real smce the conditions in the leprosanum up to 
1910 were so bad that females might have objected more than males 
to bemg isolated, before 1910 more males were admitted than females, 
but since 1910 there have been 89 male and 92 female admissions 
The mcidence of leprosy has dechned in these islands and the 
decline has been more rapid durmg the past 30 years Probably two 
significant factors have been associated with this dechne durmg this 
penod, viz (i) the elevation of the social and economic level has 
led to a general decrease m mortahty and morbidit3'' m which leprosy 
has shared, and (2) the isolation of cases of leprosy which began at 1888 
was very mcomplete imtil 1910 but has been fairly complete since 
then 

The 1939/1940 leprosy survey revealed a total of 127 defimte 
cases and 20 persons with suspicnons signs of leprosy If only the 
127 defimte cases are taken into account, the inadence of the disease 
works out at 5 I per 1,000 for the Virgm Islands as a whole, 8 6 per 
1,000 for St Croix and i 5 per 1,000 for St Thomas 
The author concludes the article as under — 

(1) Leprosy has been present in the Virgin Islands for at least 100 years 

(2) Incidence has diminished since 1841 and the decline has probably 

been more rapid during the past 30 years 

(3) The average age at death for persons with leprosy has Increased 

steadily during the past century, males dying considerably earlier 
than females The average age at death for the whole population 
has run parallel to that for persons with leprosy, but at a higher 
lev?! 
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(4) At tlio present time Um highest prevalence la foimd In St, Croix with 

more than 8 coaei per z 000 next highest la St Thomas with 
about z 5 cases per t 000 and no cases ore known in St J ohn, 

(5) At present there U a sll^tly greater prevalence In females than In 

males aithongh formerly the reverse seems to have been tme 

Saunders and Guinto report on a leprosy survey ctirrled out In 
the Virgin Islands In 1939 and 1940 A complete census of the popu 
lation on the island svas token and about 70% of the population in 
one of the zshinds and about 95% In the other island were carefully 
examined The authors summarise their findings as under — 

1 A field study of leprosy In the Virgin Islands has demonstrated that 

the disease Is about ten times os prevalent In St. Ciolx (10-14 1 hi 

St Thomas (i-r 5 per i 000} and previous reports indicate that fo^ at least 
100 years the relative frequency hoi been much the some St Thomas has been 
favoured economically its people hav e a more adequate diet it has had a higher 
lerel of health and saltation, and ft has had cocuddmbly lower general mortality 
and morbidity rates than St Crobc 

2 In two-thirds of the coses of leprosy the first signs of disease appeared 
before 20 years of age a inmllcr proportion then in Cebu, Philippine IiUsmis. It 
Is suggested that the greater prevalence In Cebu may favour earlier infection. 

3 Prevoleuce in the Virgin IsLmds Increases with oge and it Is greater 
in persons over 50 years old than In most other localities where Intensive snrve3ra 
have been made The loijje proportion of coses In older age groups Is Interprets 
as suggestive evidence of declining laxddencci 

4, leprosy is about equally prevalent in females and males In the Virgin 
Islands a condition similar to that found in West African natives but In marked 
contrast to that found In the Philippines and most other areas. 11 moles ore 
more sosceptfble to the disease they would be expected to exhibit hi^er pre 
valence tmiversally and not in certain localities oxuy It it snggested thernore 
that in the Philippes males may be more exposed than females wberees in the 
Vhgln Islands exposure mar be approximately equal It sboold be borne in 
min 4 however that even where Infections me equally common In females and 
in males, s greater proportion may conceivably remain latent in one sex than in 
the other becxuue of some environmental vomtion. 

3 Teprosy was found to be more prevalent lu Kegroes than in other racial 
groups In tne Virgin Islands. 

6 A history of contact with antecedent coses, either within or without 
the household was obtained in ueoily 70 per cent of patients under ao years 
of age but Ui a much smaller proportion of older cosea. 

7 Leprosy was found to bo much more frequent among the lower economic 
classes where there are found also higher moibhllfy rates for other diseases leas 
cleanliness less favourable bouslag conditions and a more inadequate diet 

8 I^epromatous leprosy comprises less than 30 wr cent and neural leprosy 
more than 70 per cent of all cxises m the Virgin Islands. These proportions were 
found to be easentlaUv the same in males as in females 

Saunders and GIffen report on the histological findings m the 
sldn lesions in 30 cases of leprosy in the Virgin Islands, The clinical 
and histological features of these lesions were similar to those seen 
elsewhere in such cases. Clinically the majority of the lesions were 
pale End flat macules with at least a portion of the periphery granular 
or papular in only one case were tdie lesions raised indurated and 
swoll^ (major tuberculoid) The lesions in oil were bacte- 

riologically nemtave Sensory changes were found In one or more 
lesions in practically all cases In 7 cases the histological examination 
showed banal subacute or chronic inflammation with infiltration with 
lymphocytes and histiocytes In the remaining 23 cases the granuloma 
was of the tuberculoid type, that is an a^egation of epithelioid cells 
i^sually occurring m discreet fod with or without giant cells surrounded 
by moderate numbers of lymphocytes or other of chronic mflum 
matiom Small nerve fibres of the corium were commonlj involved 
in the granulation process 
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'^Kean and Childress report on the autopsy findmgs in 103 cases 
of leprosy on the Isthmus of Panama They summarise their article 
as under — 

1 Of 103 autopsies performed on lepers at the Board of Health Lahora 
tory Gorgas Hospital, Ancon Canal Zone between the years 1904-1941, 79 
were on males and 24 on females Although half of the patients were found in 
the cities of Panama and Colon, the evidence suggests that many cases were 
imported from Jamaica and Barbados Foci of leprosy probably exist in the 
provinces of Los Santos and Bocas del Toro 

2 The average age of recorded onset of leprosy was 36-7 years, the average 
age of death was 47 1 The most frequent ‘first symptoms were nodules of the 
face and ulcers of the feet 

3 The pathologic changes m all the organs were listed systematically 
Some of the findings worthy of comment are 

(a) Leprosy affected the nasopharynx or upper or outer porton of tte 
upper respiratory system, whereas tuheicnlosia affect^ the 
larynx ana trachea or lower portion of the upper respiratory 
system 

^6) A high Incidence of cirrhosis of the liver 
(c) A hl^ incidence of gallstones . 

la) A high incidence of nephritis especially glomerulonephritis 

4 The final causes of death were, in the order of numerical importance, 
tnberculosla nephritis leprosy and heart disease 

DouU and Bryan report on the amount of diphthena anti-t<«ui 
in 22 cases of leprosy m Puerto Rico This mvestigation was under- 
taken to find out whether there is any scientific basis for the use of 
diphthena anti-toxm in the treatment of leprosy smce the use of 
diphtheria toxoid m cases of leprosy should imply that in leprosy 
natural anti-toxin is deficient or lacking The results of the study 
showed that le^irosy patients ut Puerto Rico have as a rule substantial 
quantitaes of diphliiena anti-toxm in their blood 

Schujman and Mercau report on the treatment of leprosy with 
diphthena toxoid They mcluded ii patients in their study, 10 of 
the lepromatous type and i of the tuberculoid type Diphthena 
toxoid was mjected mtramuscularly commencmg with i c c and 
increasmg rapidly to a dose of 3 c c which was repeated weekly 
All the II patients were treated for approximately five months, and 
each received from 15 to 17 mjections (a total of 45-50 c c of the 
toxoid) None of the patients improved, 3 remained stationary and 
8 became worse chmcaUy and bactenologically The authors have 
failed to confirm the beneficial results reported by some workers by 
treatment with diphthena anti-toxm or toxoid 

Faget and Johansen report on their extensive tnal of the diph- 
thena toxoid in the treatment of leprosy m the National Deprosanum, 
CarviUe, Dousiana They had published a prehmmary report m 1943, 
the present is a final report based on data collected over a long penod 
The method of administering the toxoid was that used by CoUier 
The imtial dose was i c.c , given subcutaneously This mjection 
was repeated every two weeks, mcreasmg each time by 0 5 c c until a 
dose of 3 c c was reached Thereafter the mjections were contmued 
at monthly mtervals and the dose was reduced to i c c 

The diphthena anti-toxm titre of the serum of a number of patients 
was estimated before the treatment, and after a penod of treatment 
It was found that leprosy patients as a group had a higher diphthena 
anti-toxm titre than healthy adults It was also found that as a 
result of the injections of toxoid, there was a substantial rise in the 
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anti ttndn level In the blood showing that the toxoid therapy was 
adequate as far as the production of anti toxin was concerned. How 
ever the results of treatment with toxoid indicate that the anti 
toxin produced by diphtheria toxoid in patients with leprosy docs not 
neutralise the toxins of leprosy 

This report Is based on the treatment of three groups of patients 
The first group comprised of I2 patients subject to frequent lepra 
reaction. The second group included 70 patients half of these were 
given diphtheria toxoid and the other half (the control poup) were 
given equal amounts of the broth from which dipbthena toxoid is 
made. All the patients of the second group however were under the 
impression that they were being treated with the toxoid The third 
group consisted of 183 patients all of whom were given the toxoid 
treatment 

In the first group the recurrent attacks of lepra reactions were 
unabated by the diphtheria toxoid injections The expenence in 
this group of patients docs not substantiate the claim that the toxoid 
trehtment causes rapid subsidence of lepra reaction and prevents 
their recurrence. 

In the second group the patients treated with the toxoid as well 
as those treated with broth were carefully exaimned before and after 
10 months of treatment, and again later 5 months after the termination 
of one year of treatment Amongst the toxoid treated patients 3 
unproved 8 were stationary and 24 worse. In the control group 

3 unproved 14 were stationary and 18 worse The toxoid treated 
patiaits did not ^ow any advrmtage over the broth treated patients 
As a matter of fact in several ways they rather showed a disadvantage. 
No favourable influence of toxoid injection was noted on the occurrence 
or the seventy of lepra reaction or on the relief of large neuritis 

The 183 patients in the third group received toxoid treatment for 
9 months. Only 6 of these patients showed any definite improvement 

4 of these were of the tuberculoid type in which spontaneous improve- 
ment is common and the other a were aiready improving and were 
bacteriologically negative at the outset of this treat men t 58 were 
classified as stationary with no material chan ge in th eir condition 
121 were defimtely worse and have showed new lesions or evidence of 
on extension of an old lesion Durmg the course of treatment of this 
group of patients the lepra reactions were frequent 

The authors conclude their report as under — 

Prom cloeo obeervatlon of 35 patients treoted with diphtheria toxoid for 
one year nns..f careitilly controlhsi condltlous, tmd from the obaervatioa of 195 
other patleatfl treated with diphtheria toxoid from 6 to 13 months It Is con 
eluded that this treatment has no benefldal thermxmtlc action In leprosy 

It Is the tmonlmons opinion of the medical staff of the National Leptosarlom 
that diphtheria toxoid Is prodnctlTe of no good, and la fronght with danger for 
the patients with leprosy 

Carpenter Ackerman and Ashemburg report on the results of 
diphtheria toimd treatment in experimental rat leprosy Their 
conclusion is that the subcutaneous injection of diphtheria toxoid 
failed to produce a beneficial effect on the course of experimental rat 
leprosy 

MlTIa studied the thiamm excretion in the imne of persons living 
m Panama. He found that the t-hlomln excretion was below normal 
among people eating native foods. While persons recently arrived 
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from the Umted States had a daily thiamin excretion of 200-400 
micrograms, permanent residents eating native Panama meats and 
other local foods are usually found to excrete less than 100 rmcro- 
grams daily Excretion rates for the newly arrived Americans 
dropped from 200-400 micrograms down to 100 micrograms after 
about three weeks on the local foods 

He further found that there was considerable thiamin unsatura- 
tion in the permanent residents of Panama eatmg the native 
foods Amencans eatmg imported meats when given 3 milligrams a 
day of thiamm excreted almost half of this on the first day, while 
the residents of Panama on native diet took almost a week to reach 
that level of excretion 

Suspectmg a low thiamin content in the meat of the slow-growing 
tropical animals, Mills compared the effects of native, and imported 
pork on excretion rates and found that greater thiarmn excretion 
followed the eatmg of imported meat Samples of vanous animal 
products m Panama were then sent to an Amencan laboratory for 
thianun assay, and all values were found to be below normal 

Considenng aU these facts Mills thinks it qmte likely that a 
defimte deficiency exists for certam B-vitamin fraction m the diets 
of tropical residents, and that this deficient intake is made even more 
senous by bemg coupled with a heightened requirement m the pre- 
vaihng heat 

The author concludes his article as under — 

Moderate B-vitamlm deficiency is pio'ba'bly widespread among tropical 
peopiea tiiiamia excretion rates are at or below &e lower limits of normal 

Slow growing tropical meats are deficient as sources for thiamin, as 
compared to meats grown in cooler climates This coupled with a heightened 
reqtUrement for certain of the B fractions In tropical heat poses a serious 
nutritional problem for tropical residents to consider 

These various facta may have a bearing upon the<handHng of the leprosy 
problem. 

Sir Eeonard Rogers wntes on the progress in the control of leprosy 
m the British Empire In 1934 the writer had recorded a brief history 
of the first decade of the work of B E E R A , of which he is one of 
the founders In the present article he has reviewed the leprosy 
situation m the vanous parts of the Empire The author points 
out that the review bears out the soundness and success of the general 
prmciples of employmg voluntary measures where compulsion is not 
already m force, and of modifymg compulsion in other areas to permit 
early non-mfective cases to be treated as out-patients at hospitals 
and dimes 

Muir wntes on leprosy m the Bntish West Indies and Bntish 
Gmana Eeprosy is beheved to be introduced into this region by 
European mvaders and by Afncan slaves, and to a limited extent by 
indentured labour imported from India. Taking mto consideration 
the morbidity and mortahty alone leprosy cannot be considered as of 
major importance m this area In the whole area under review about 
1,150 cases were isolated m institutions, 165 in Jamaica, 75 in Eeeward 
Isl^ds, 56 m Wmdward islands, 76 m Barbados, 400 m Tnmdad and 
375 m Bntish Guiana The number of umsolated cases is difficult 
to judge accurately because of concealment and absence of any 
general systematic survey On a rough estimate there are probably 
less than 3,000 cases of leprosy m the whole area 
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Tfie leprosy problem of individual colomes is discussed I’fiere are 
institutionsforleprosy in British Guiana, Trimdad Jamaica Barbados 
St Kitts Antigua Dominica St* Lucia Grenada and St Vincent 
Only in British Guiana and Tnmdad are there whole-time medical 
officers in charge 

The author suniinanses lus articles os under — 

I Neither In the British We*t Indies nor in British Guiana con lepros> 
be considered from its morbidity or mortally tx> be a major HLww. But the 
menUl distress which it causes both to tlio palieot and to his relatiyes, Tnnlf^-« 
it a disease which it Is important to control and eradicate 

i The fact that ia certain areas os for example fu British Guiaaa and 
St ICltts, a consistent policy has brought lejtfosy to a pc^Uoa at least approaebinff 
control within a comparatively short period eumhasises tho iinportonco ol 
mointainhin consistent efforts in other areas. The comparative smallness 
of the problem shonld ^ve It precedence rather than cause it to be laid aside till 
other larger problems are solved 

3 Leprosy is seen to be a disease ossodoted with a low level of sanitation 
and stondahl of living it is aggravated bv indostrlalism, especially when this 
Involves living In congested dwellings migration from one place to another 
and especially visiting other coontries where leprosy Is common 

^ Tho foinfllal distribution of leprosy is favoured by Its concealment a 
result of the attitude of the people towi^ the disease 

5 For the control of leprosy the primary essential is better Imowledgc 
on the part of the medical profes^u in each onlt (colony or Island) where 
lemosy Is stfll active thoro should be at leost one physician who has made an 
huensrre study of the disease Leprosv Is no less dlfficnlt to understand than 
tuberculosis and an ademmte knowledge is difficult or impossible to acquire 
without study at a suitable centre 

6 The second esoential step is the survey spcdal attention being paid 
to the examination of school chfloren and of contacts with open cases. 

7 It Is important also to moke all institutions for segregation os attractive 
as pmalble by (Uviog the beat treatment and nursing available and by arranglug 
for suitable and beneficial occupation 

8 Facilities should be provided for suitoble patients who so desire to be 
transferred to a central leprosarium which might serve all of the Brltleh West 
Bodfu and British Guiana 

Doull d al report on the Incidence of leprosy m the iltmiapalities 
of Cordova and ToUsay m the Cebu province of the Phfljpplne hslonds. 
The prevalence of leprosy in ^ese two municipalities has been reported 
on previously The authors explain the difference between pre- 
valence and incidence The figures for prevalence are based on 
the results of a single physical examination of the inhabitants and 
indicate the magnitude of the current leprosy problem The figures 
for inadence on the other hand indicate the rates at which cases 
occur in specified periods of time. 

The data for the study were collected* in the homes and were 
supplemented by statements of patients in leprosaria and from records 
of ^ese institatious All except a ver> few of the residents of these 
commumties were examined in clinics established for the purpose 
The statistical methods employed are discussed m detail The 
life table method is used and the population is expressed in person 
years that is each year of life of each individual is regarded as a umt 
For a whole community the sum of the > ears of life recorded on the 
schedules constitutes the denominator only persons developing the 
^il^ease while resident in the community are counted in the numerator 
The results ore expressed os attack rates for r 000 person years that 
13 os the average number of coses per i 000 persons observed for one 
>ear 
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The results of the study are summarised by the authors as imder — 


Incidence in the general population 

1 The average annual incidence for all forma of leprosy for the period 
included on the schedules was i 38 per i 000 person-years for Cordova, and in 
for Talisay For both communities the average attack rate was equivalent to 
I 20 cases per r 000 persona annually 

2 The peak of mcldence occurred m the age group 10 to 14 years in both 
communities 

3 For the cutaneous type for both commumties the average annual 
Incidence was in for males and 047 for females for the neural it was o 39 
for males and o 34 for females 

4 Excess prevalence of total leprosy m males noted in the previous 
reports, is demonstrated to be attributable chiefly to higher incidence in males 
than in females and not to longer duration of the disease in males In the 
cutaneous type however a minor part of excess prevalence in males is apparently 
attributable to longer duration of the disease 

5 Cumulation of age-specific incldenoe rates to the age of 25 years yields 
an expected prevalence for all types of leprosy of 39 3 per i 000 This is re- 
markably close to the prevalence rate (39 6) observed at the time of examination 
in persons of this age Beyond 30 years of age however, the higher mortality 
of leprosy patients than of other persona la indicated by the disagreement between 
actual and estimated prevalence rates 


The risk of household exposure 

1 For persons exposed m the household the average incidence rate for 
all types of leprosy was 5 35 per i 000 person-years This is more than six 
times the rate for persons not known to have been subjected to household 
exposure 

2 For ago periods the highest mcldence in both males and females 
occurred at 10 to 14 years both m household associates and in other persona 
The average age of onset however was lower for those exposed in the household 
than for other persons 

3 When the primary case was cutaneous the risk of developing any type 
of leprosy for household associates was about eight times that for persons not 
exposed to leprosy in the household It was four times as great as when the 
primary case was neural 

4 When the primary case was cutaneous the risk of developing cutaneous 
leprosy was about two and a half tunes the risk of contractmg the neural form 
whereas when the primary case was neural the secondary attack rates for the 
two types were about equal 

5 When the primary case was cutaneous the secondary attack rate for 
males for all types of leprosy was 7 99 per i 000 person-years and for females 
4 22 The secondary attack rate for cutaneous leprosy only was 6 16 for moles 
and 2 38 for females No sex selectivity is indicated by the secondary attack 
rates for the neural type 

6 The greatest disparity between the rates for the sexes appeared in the 
secondary attack rates for cutaneous leprosy m children of 5 to 9 years of age 
exposed to primary cases of the cutaneous type Here the rate for males was 
9 77 and that for females was only 2 or This suggests greater inherent sus- 
ceptibility of males rather than difference in environment as the principal cause 
of sex variation 

7 Cumulation of age specific attack rates to the age of 25 years for 
persons exposed to primary cases of the cutaneous type gives an expected pre- 
valence of all types of leprosy of 293 per i 000 for males and 140 per i 000 
for females Considering cutMeous secondary cases only, the expected pre- 
valence for males is 235 per i 000 and for fetnales 83 These figures are very 
much higher than is generally appreciated and throw new Ught on the infec- 
tiousness of leprosy 

DouU et al write on leprosy m Puerto Rico The date and 
manner of introduction of leprosy in Puerto Rico are unknown It 
IS usually considered to have been imported from Afnca |n the early 
days of the slave traffic They conclude their article as under — 
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X Prom the {are<tif;atiotu m foe ouule tt is not possible to state the 
prevalence of leproay in Puerto Rico vrith accuracy It la certain that more 
thmt one hundred cases exist and tlmt for tho most part these persona axe in 
advanced stages of the ditease From general knowledge of the disease it la 
fair to oasuine that there arc at least as many unxccogi^d cases. If so the 
prevalence rate would be about 11 per 100 000 of the population This la a low 
rate in comparison for exompto with the Fhilippmes wboro the estimated 
prevalence la about ten tlpica aa high 

a Even leas can be said with ossuronco regarding tho trend of the diacose 
The recorded death rate indicates rather a static coi^tion bat such on index 
is unreliable The reported cases in recent years have avoraged about eleven 
per year 

3 The disease is widespread over tho Island with a predilection for the 
sea coast mnnlcipolitiea. Noguubo PatUlaa and Vega Uaja have been local 
centnea and apparently this la still true San Juan and Ponce are centres of 
higher than average prevalence 

4 Physical examination of 1873 school children In Naguabo Patillns 
Ponce and Vega Baja revealed no cases of loprosy It should be noted, how 
erer that a considerable proportion of children are not attending school and 
that those who were examined may not bo repxeaentativx of the child population 
of the reapectlvQ munidpalltlea. Among 103 family associates of known cases 
one nenroJ was found Two coses were discovered in Fonco and four in 
Naguabo among suspects sent for examination by pbysidana. Two of these 
were of the advanced cutaneona type and four were dasslBed os neural 

Aa a stop towards mora o^quate knowledge of the prevalence of leproay 
in Pnerto ^co it Is recommended that all the inhabitants of certain districts 
s h ould be givea a ]^y^^ examination These districts should Include certain 
bandos la Nogaubo PatlUas Vega Baja, Ponce and San Jiian 

There should also be InitiaUd a current and thorough Investlsation of each 
case. Although prevalence may be much higher than we bavo ini^ented never 
theless tlm la fAm in occurrence. Fartbermore mimtion of the Inhabi 

tosts cf TairtOfi oso^y con be traced An exceptionm opportunity is thus 
created to ad*! materially to k^wledge of the epidemiology of leprosy 

DouU In on editorial discusses the intmuptiou of leprosy work 
in many ports of the world due to conditions aas<x:iated with the V5^ar 
'This interruption is considered all the more senous dnee the number 
of persons engaged in the study of the disease has been smoU. In 
order to keep the work going os far as possible the Amencan I^eprosy 
Foundation has taken two important step*. The first step recognises 
I^tin America os the most promlsuig enrrent source of scientific 
workers in leprosy fellowships are being ofiexed to physicians of these 
countnes for special study m leprosy m the United States, The 
second step is the decision to maintain a medium for the publication 
^ of origmal articles sp^al issues of the iTtienutitonal Journal of 
Leprosy will be published from time to time os sufficient number of 
manuscripts are received 
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REPORTS 

A REPORT ON AN EPIDEMIOLOGICAL LEPROSY SURVEY 
IN BOMBAY PRESIDENCY 

By Dk I Santka 

Introduction 

For the last three years intensive leprosy surveys have been 
carried out in small selected areas in vanous parts of the country in 
order to obtain a more accurate idea of the madence of leprosy, and 
the type distnbution, age distribution, etc of the cases of leprosy 
The object of these investigations has been to study the clinical and 
epidemiological features of the disease m the different parts so that 
the leprosy problem m the vanous parts could be more accurately 
assessed. Such investigations have already been earned out m Assam, 
Punjab, Umted Provmces, Onssa, Central Provinces and Berar, 
Madras and Bihar The present work m Bombay is a part of this 
investigation Three months (Sept , Oct , Nov 1943) were spent in 
surveying an area with a population of about five thousand. 

Selection of the Area 

Thfe rough sample surveys earned out by the Provmaal Leprosy 
Officer in 8 distncts of the Presidency dunng 1942 showed that the 
madence of the disease vaned from 1% to 5% and that the distncts 
of Sholapur, East Khandesh and Sataia have the highest madence 
{ 5%) therefore deaded to work m one of these distncts, and 

the distnct of East Elhandesh was selected for this purpose The 
village Hmgona m Yawal Taluka of East Khandesh was selected for 
the survey as according to the report of the Provmaal Leprosy Officer 
this village was heavily infected and its population was about 5,000 
When the work was actually started it was found that the population of 
Hm gona was only about 3J thousand, and therefore a naghbounng 
village, Humberdy, was mcluded m the survey to complete a popula- 
tion of 5 thousand Thus Hmgona was selected on account of its 
bang heavily infected, and Humberdy was only a chance selection 
The findmgs made m the two villages h?ive been qmte different 

A General Description of Hmgona and Humberdy 

The village Hmgona is situated on the Yawal-Faizpur Road, 
midway between the two It has a population of 3,580 distnbuted m 
712 families The majority of the population (2,096) consists of Leva 
Patidars fMahratta Elindus) The other chief castes are depressed 
classes 255, Muslims 432, Rajputs 170, artisan class 319 and others 
308 The different castes hve m different parts of the village 

The diet of the people is very simple consistmg mainly of jowar, 
chutney and butter-milk, and sometimes pulses The chutney 
consists of garhc and chilhes Most of the people except the Rajputs 
and Moslems are vegetarians Fresh fish is unknown, but dry 
fish IS available m limi ted quantities on bazar days 

The economic condition of the people is fairly good The people 
seem to be mdustnous There is a fair number of cattle m the 
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Village. Bozra Jowar, maize pulses groundnut cotton and wheat 
are the chief products ^ the village. 

Humberdy la a neighbouring village The people and their living 
conditions are similar to that of Hingona. 

Prmous Leprosy Surveys 

A survey of village Hmgona was made m 1937 17 cases were 

detected 10 neural and 7 lepromatous. The Collector has a list of 
24 cases for Hingona and 3 tor Humbfirdy this list is dated 9-a 43 
The Mulki Patil of Hingona had 28 coses on his list of these 3 were 
found not to be cases of leprosy 


The Present Survey and its Methods 

It was originally proposed that the Special Leprosy Officer and 
the Red Cross Medical Officer would be available for help m this 
worh but their services were not available as the former had resigned 
and the latter had joined the I A.MC The survey was therefore 
conducted with the help of two non medical assistants appomted locally 
One of the locally recruited assistants was a lady a passed dai The 
village Patel and Kamdars helped in the worL 

Before the survey was commenced its purpose was explained to 
the villagers in a meeting Every day the people were visited m their 
homes bdore they left for the fields Their names were registered 
and the houses were marked In a map The men and children were 
examined by me the women were first examined by the lad> assistant 
and anyone having a suspicious patch was later examined by me 
In the afternoon about on hour was devot^ to the examination and 
treatment of other diseases. People absent in the morning were 
seen in the afternoon To examine all the people it was necessary 
to visit the houses several tunes. 


The Findings made in Hingona 


OrOU 


Total population 

1 Cases detected j 

1 

Inddence % 

Proportion of 

L cases. 

N 1 

L 1 

Total 

3 580 

■41 

10 

51 

1 43 

197% 


CUn\cal description of cases 

Of the 41 neural cases 17 had flat patches (Ns) 13 (31%) had 
thick patches (Nt) and ii had only sensory changes in the extremities 
and no patches (Na) None of these cases had severe mutilations 
and only one had a nerve abscess 

Of the 10 lepromatous cases none hod any e>e or throat com 
phcation In 4 the extent of the disease was alight (bi) m 2 moderate 
(bi) and In 4 advanced (bj) 
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Inctdetice of the disease according to age and se:i 



Males 

Females 

TotaL 


Incidence 

% 

Proportion 

Incidence 

1 

Proportion 

Incidence 

% 

Proportion 


L cases 
% 

h cases 
% 

h cases 
% 

0-14 

0 92 

0 0 

0 13 

0 0 1 

053 

0 0 

15-34 

35 and 

2 5a 

30 77 

0 64 

1 

0 0 1 

I 73 1 

1 

25 0 

over 

2 0 

27 77 

2 03 

1875 

247 

22 22 

Tor AT 

1 69 

25 58 

1 14 

150 

1 42 

19 6 


Analysis of cases by type, sex and age 


Age 


Males 


Females. 

Total for the age 
group 

Total 

0/ 

o1 

cases 
for the 
age 
group 

group 

N 

L 

Total 

N 

B 

Total 

N 

1 

Total 

0-14 

7 

0 

7 

I 

■ 

I 

8 


8 

15 68 

15-34 

35 and 

9 

1 

4 

13 

1 

3 

H 

3 

12 1 

1 

H 

16 

31 37 

over 

8 

3 

II 

13 

3 

16 


n 

27 

5294 

TotAi, 

24 

7 

31 

17 

3 

20 j 

41 

10 1 

1 

51 

99 99 


Comments on the above analysis 

Age and leprosy — ^Figures for both the inadence of the disease 
in the different age groups and the proportion of cases in the different 
age groups indicate that in this area the frequency of the disease 
nses with the increase in age It is less common in the age group 
0-14, more common m the age group 15-34 still more common in 
the age group 35 and over 

Only about 16% of the total cases are found in children below 
the age of 15 while about 42% of the population belongs to this age 
group The mcidence m adults therefore works out to nearly four 
tames the mcidence in children (2 1% m adults and 0 53% m children) 
The disease is not only less frequent m children than m adults but is 
also less senous, there is no lepromatous case m children and of the 
8 neural cases m them 7 have the disease m a very mild form having 
only one or two patches each 

The age group 15 to 34 contains 31% of the cases and the inci- 
dence of the disease in this group is i 73% The age group above 
35 contains about 53% of the total cases and the mcidence of the 
disease m the age group is 2 47% The proportion of lepromatous 
cases IS shghtly higher m the 15 to 34 age group than m the age group 
above 35 

Sex and leprosy — 60% of cases were m males and 40% m females, 
the madence of the disease m males bemg i 69% and that m females 
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being 1 14% The disease in the males is also more serious than in 
females In males the proportion of leiiiomatous cases 13 25 5% while 
in females it is only 15 0% 

A rather unusual feature was the morhcd disparity in the incl 
dencc of the disease in the two sexes amongst chudren. There arc 
7 eases in 762 male children ( 19%) whde there is only one case in 744 
female children ( 13%) 'This is rather unusual because the Inddence 
of the disease amongst boys and guls usually do not show such wide 
differences although there may be marked differences in the two 
sexes amongst adults 


Leprosy tn differeitl castes 

The mddence of leprosy in the different castes is shown m the 
following table — 
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Of the 51 cases detected m this survey, 7 persons have been hving 
m isolation, 3 of them being infectious and 4 non-infectious Of the 
7 isolated cases 3 are hving at a distance of 6 miles in the Satpura 
Hills, and the other 4 are hving with their f amili es m the outskirts 
of the viUage Of the remaining 44 cases found hvmg m the village 
itself, only 17 were known as cases before this survey was made Of 
these 17 Imown cases 10 cases (8 neural and 2 lepromatous) are reported 
to have been hving m separate rooms m their homes 

Findings at Humberdy 

The mam findmgs made at Humberdy are given m the followmg 
table — 


Total population 

Cases detected 

1 

Gross incidence 

N 1 

a 

Total 

I 380 

5 

■ 

6 

043 


The figures for the area are too small for detailed analysis 5 
of the cases were in males, and only one m female The one lepro- 
matous case was amongst the males Of the 6 cases only one was 
a child below 15, and this is a neural case 

Disciission 

The madence of 1 42% is not very high The proportion of 
lepromatous cases (about 20%) is fairly high A striking feature 
IS the high proportion of the total number of cases (about 53%) m 
the age group of over 34, the madence m this age group Is 2 47%, 
compared with 53% m children, and i 73% m the younger ad^ts 
These findmgs are very similar to the ones recently made m 
Kurud (C P ) The followmg table gives the findmgs made m the 
two places — 


Area 

! 

Pop 

Exd 

Gross 

Incidence 

Proportion 
of L cases 

Percentage oi cases in the age 
group 


% 

% 

0~I.| 

15-34 

35 and over 

Kurud 

5 498 

I l6 

20 0 

14 0 ! 

23 5 

62 5 

-Hlngona 

3 580 

1 42 

19 6 

15 68 

31 37 

52 94 


On the basis of the findmgs made m Kurud it was concluded that 
leprosy m Kurud was an old staudmg, not very senous, and possibly 
a dimmishmg problem The same remarks may be made about 
Hmgona 

In Kurud, as m Hmgona, the local people have been makmg 
attempts at isolation of cases of leprosy It is beheved that this 
attempt, although not successful in controUmg the spread of the 
disease, has had a limiting effect on its spread, and did not allow 
the leprosy problem to become more senous than what it is It is consi- 
dered desirable that advantage should be taken of the existing customs 
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and practices of isolation in areas vrhere they do e^ist, and that suitable 
methods of village isolation should be based on these customs. 

Here In Hingona there exists public opimon in favour of isolation 
and isolation has actually been practised to some extent at least for 
the lost 20 years. The people depending on their own initiative and 
resources, without any hdp from the local anthonties have been doing 
what they could. Due to lack of knowledge however the nght 
type of case has not alwa>*8 been isolated, and this has at tunes caused 
unnecessary inconvenience and hardship to some patients the isola 
tion has also not been effective in controlling the spread of the disease 
There is a very strong case for giving a proper lead and help to the 
people of the place for organising effective isolation 

It is reported that sometunes back the local people and the 
District Officials had tried to start a centre for the isolation of the 
patients of the dlstnct and had approached the Government of 
Bombay for help in this matter They were however, told that since 
the present Act was defective and needed modification and 

since the Government was conadenng a revision of this Act the 
Govemment would uot be prepared to contribute anything towards 
the scheme before the Act was revised The keper Act does need 
modificatioa and revision but there is no justification for making this 
an excuse for postponing anti leprosy measure in any locahty Com 
pulsioa for isolation may have to be used in certain instances (and 
for this legal provisions should be made) but it is now generally re- 
cognised the effective control of leprosy largely depends on 
voluntary measures. 
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Annual Report for 1943 of the District Anti-leprosy 
Committee, Bljapur 

The report opens with the remark that in spite of many diflaculfaes 
and handicaps mcidental to the situation m the country ansmg 
from the present war and acute famine conditions prevalent m the 
distnct the Committee mamtamed a steady progress m its vanous 
activities dunng the year under report This was made possible 
by the grant of a mamtenance allowance of Rs 2,500 from the Bombay 
C^vemment, and a donation of Rs 3,000 from the Sir Dorabji Tata 
Trust, Bombay 

The mam activities of the Committee mdude the mamtenance 
of a leprosy dispensary m the town, and a leper asylum with an attached 
outdoor treatmeut centre The asylum provides accommodation 
for 45 patients, and it r emain ed full throughout the year The 
patients m the asylum are kept usefully employed m agricultural 
and mdustrial work In addition, to givmg useful employment to the 
patients these activities met a part of the cost of mamtenance. There 
are 12 acres of land for tillage, a large flock of sheep, goats, poultry, 
etc, and a weaving department eqmpped with four handlooms 
Durmg the year no expense was mcurr^ on clothes, the institute 
was self-suflBaent m tbn; matter The total mcome from the sale 
of farm and mdustnal products w^ Rs 426, m addition clothes of the 
value of Rs 537 were supphed to the inmates, making a total mcome 
of Rs 964 from agncultural and industrial activriaes 

The mcome durmg the year was Rs 7,922 mcludmg Rs 426 
from the sale proceeds of agricultural and mdustnal products The 
expenditure durmg the year was Rs 4,286 mcludmg Rs 961 spent on 
improvements to the well 


Annual Report for 1943 of the Victoria Leprosy Hospital, 

Dicbpali 

The opemng section of the report includes the foUowmg relevant 
remarks about the scope of activities of modem leprosy institutions — 

'A modem leprosy Institution Is more than a hospital In the narrow sense of 
the term It Includes educational recreational and occupational activities 
The departmental reports give details of these activities but we should just 
like to say here that we regard these of as much Importance as the actual 
medical treatment for they improve the physique broaden the mind and change 
the outlook of the patients Some who come to Dlchpali illiterate weak and 
depressed go out strong, mentally alert and more able to face the battle of Ufe ’ 

The report on medical activities state that 1,447 patients have 
been under treatment for vanous penods 170 patients have been 
discharged as s}miptom-free or disease arrested, 196 have been dis- 
charged on their own request after considerable improvement but 
before they could claim a medical certificate, 151 left without per- 
mission, 8 were dismissed for disciphnary reasons and 12 died. Durmg 
the year there were 617 new admissions, and it is grarifymg to note 
that 75% of these were infective cases The authonties would hke 
to see a still further reduction m the admission of non-infective cases, 
but for vanous reasons they have to move more slowly m this matter 
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The report on ognculture education and recrcatioual activities 
of the institutioti is abstracted bdow in fuU — 

Agriculture 

Agncultural norl^ in a leprosy institatlon implies more than 
ordinary form activitieSv It fe a form of occupational therapy 
designed to improve the physique of the patients and to provide 
them with employment which la interesting In Dichpali the fann 
has always occupied a prominent place m the cumculuim Most of 
the patients find their sphere of communal service there and while 
engaged m agncultural pursuits on opportunity is presented to teach 
m^ods whlhh are supenor to the age-long method of the villages. 
The Indian villager despite his lacL of edneation is an intelhgent 
man in regard to things which mterest him, and many Dichpali ex 
patients have paid trlbnte to the value of the tuition on the hospital 
farm This last year has increased the importance of the work for 
the introduction of the communal kitchen with its demand for a liberal 
supply of vegetables and other farm produce has made necessary an 
intensification of the agricultural work. It is no easy task to make 

C ion for eight hundred patients who must have an adequate 
, well balanced diet oh the year round bat we are hopeful 
that by increasing the area under cultivation year by year it may be 
possible to become self-supporting 

Cropt — Rice continues to be the mom crop and the yield during 
the post year has been fairly good 29 75 acres of land ore under nee 
cultivation On the d^ land jawar green gram and groundnuts were 
tlie pnnapaJ crops and the returns 0/ these were good though they 
might have been better hod the rainfall** been more evenly distn 
buted 20*78 acres of our land are devoted to these crops. 

The garden land at present amounts to 3 25 acres but we hope 
to see this area greatly increased At present we grow brinjals 
ladies fingers carrots cabbages tomatoes beans hnei Ao/il rad ishes , 
sweet potatoes chillf i»<; sweet limes papayas oranges limes and 
mangoes as well as a variety of leafy vege^les and while these may 

f )rovide satisfactory vonety the quantity will have to be considerably 
ncreased to meet our needs in the provision of a diet based on the 
standards of the Nutritional Research Institute at Coonoor 

Fodder — It is no small task to provide enough fodder to meet 
the needs of the form for there ore 25 animals for which provision 
must be made. A considerable quantity of green grass hi always 
available following the monsoon and this year some ground was 
brought imder Inceme while a small area had guinea grass. There are 
about 2^0 acres of grazing hind which is of great value. 

Coinpesi aud manxinug — More than 800 loads of compost vrere 
provided dnnug the past year and this is of infinite value for manunng. 
Not only does the manufacture of compost provide useful work for 
the patients but it also offers a means of disposing of all sorts of rubbish 
from the kitchen and compoimd generally 

Tillage — It has been said that it is harder to move earth than 
heaven but the patients dunng the course of the years have turned 
jungle land mto a model farm. Land has been cleared of wild growth 
levelled laid off in plots ploughed and manured till Dichpali has 
been able to present an object lesson to those who have to stay while 
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under treatment and to the ryots from surroundmg villages It 
stands as an example of what can be done bj' perseverance and hard 
work and we to point out that our farm could be mulbphed many- 
fold in Hvderabad State 

EdiicaUon 

The treatment ot lepros}' is not a matter of mjections only It 
IS essential that where patients are segregated for a long penod pro- 
vision should be made for the development of mental and physical 
powers, else discontent and depression will retard recovery For the 
adult pabents there are many useful and benefiaal types of work 
but these are unsmted to children. For them educabon m the widest 
sense is all important To meet their needs there are classes m 
Telugu, Urdu, Marathi where they leam to read and write and count, 
demonsbabons in the garden where the boj^ leam how to grow 
smtable vegetables, classes m sewmg and mending where the girls 
can leam proficiency m these arts- It is also unperabve that there 
should be organised games and that entertainments should be pro- 
vided 

The primary school is conducted partly by bained teachers on 
the staff and partiy by teachers who happen to be pabents m the 
msbfubon The boys and girls are keen to acquire educabon and 
many of them make amazmg progress durmg their stay m hospital 

For the children who are too young to attend the primary school 
there is a nursery school m a separate compound where there are 
t05"S, flower gardens, swmgs, eta 

Adults also are keen to leam and those who desire to attend school 
may do so m the aftemoonoand they have to be divided mto hterates 
and ilhterates accordmg to their background. The Uaubach method 
IS practised among the lUiterate pabents and it is very 'gratifying 
that so man} leam to read m a short time 

RecreaHon 

Entertainments take the form of dramas enacted by the children, 
occasional lantern lectures and penodic cmema shows The boys 
and girls have vanous acbvibes connected with the Girls' Fife Bngade 
and the Boys’ Bngade which are orgamsabons of great value m further- 
ing habits of cleanlmess obedience and reverence The Bngades 
have penodic parades, camps, sports, meebng, etc , and the children 
love to be members of Bngade Compames 
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EPIBEmOUKilCAL OBSERVATIONS ON EBPROSY IN 
C.P AND BERAR** 


By Dr I Santra 


Dtsirtbtthon of leprosy tn villages 

Two areas around Kunid {C,P \ and KashiUied (Berar) 
dimes were selected and all the villages situated within the area were 
surveyed* These areas probably do not represent the condition in 
the district for the simple reason that clinics are generally opened at 
places where a large number of cases are known to exist. The unequal 
distribution of leprosy in the different villages of the same area may 
give an idea of the general dlstnbutioii of leprosy in the district and the 
variation found in the inddence of the two areas may give on idea 
as to how it may differ in C.P and Berar where the people are different 
from each other ethnologically dhnatologically and m their diet. 

On lookmg at the spot maps one is at once struck how cases in 
villages around Kurud ore localised to certain ports while m Rn.shikhed 
they are found spread over the whole village No village in both 
the areas is free from leprosy Out of six villages lu Kurud all except 
one have lepronmtous cases. In Kashikhed all the 9 villages surveyed 
have lepromatottS coses but the proportion of lepromatous cases 13 
very low The disease is distributed all over tli village and it is 
difficult to understand how one case could have infected so many m 
all parts of the village 


Typ* disinbuiian in Kurud and K<uhiMud 
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under treatment and to the ryots from surroundmg villages It 
stands as an example of what can be done by perseverance and hard 
work and we tr3'’ to pomt out that our farm could be multiphed many- 
fold m Hyderabad State 

Ediicaiton 

The treatment of leprosy is not a matter of mjections only It 
IS essential that where patients are segregated for a long penod pro- 
vision should be made for the development of mental and physical 
powers, else discontent and depression wiU retard recovery For the 
adult patients there are many useful and benefiaal types of work 
but these are unsmted to childrem For them education in the widest 
sense is all important To meet their needs there are classes m 
Telugu, Urdu, Marathi where they learn to read and wnte and count , 
demonstrations in the garden where the boys learn how to grow 
smtable vegetables, classes m sewing and mendmg where the girls 
can learn proficiency in these arts It is also imperative that there 
should be organised games and that entertainments should be pro- 
vided 

The pnmarj'^ school is conducted partly by tramed teachers on 
the staff and partly by teachers who happen to be patients m the 
institution The boys and girls are keen to acquire education and 
many of them make amazing progress durmg their stay m hospital 

For the children who are too young to attend the pnmary school 
there is a nursery school m a separate compound where there are 
tojs, flower gardens, swmgs etc 

Adults also are keen to learn and those who desire to attend school 
may do so in the aftemoonmnd they have to be divided mto hterates 
and ilhterates accordmg to their background The Uaubach method 
IS practised among the ilhterate patients and it is very gratifymg 
that so man} learn to read in a short time 

Recreahon 

Entertainments take the form of dramas enacted by the children, 
occasional lantern lectiues and penodic cmema shows The boys 
and guls have vanous activities connected with the Girls' T,ifp Bngade 
and the Boys’ Bngade which are organisations of great value m further- 
ing habits of cleanhness, obedience and reverence The Bngades 
have penodic parades, camps, sports, meeting, etc , and the children 
love to be members of Bngade Compames 
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EPir)EiIIOU)GICAI. OBSERVATIONS ON LEPROSY IN 
C.P AND BERAR * 

ByDtt I Santra. 

DtrirtbiUion of leprosy in villages 

Two areas around Kurud (CP) and Koshikhed (Berar) 
cbnics were selected and all the villagea situated within the area were 
surveyed- These areas probably do not represent the condition m 
the district for the simple reason that chnics are generally opened at 
places where a large number of cases are Icnown to exist The unequal 
distribution of leprosy in the different villages of the same area may 
give an idea of the general distributioa of leprosy in the distnct and the 
variation found m the inadence of the two areas may give an idea 
03 to how it may differ In CP and Berar where the people ore different 
from each other ethnologxcally cUmatologlcaUy and in their diet 

On looking at the spot maps one is at once struck how cases in 
villages around Kurud are localised to certom parts while m Kashikhed 
they are found spread over the whole village. No village m both 
the areas is free from leprosy Out of six vihages in Simid all except 
one have lepromatous cases. In Kaahikhed all the 9 villages survey^ 
have lepromatoos cases but the proportion of lepromatous cases is 
\'eiy low The disease is distributed oil over the village and it Is 
difficult to understand how one case could have infected so many in 
all parts of the viUage. 


ryP4 cCitiriMtou in Kurud and KasAiidud 
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A report on epidemiological lepnwy •nrvoy* In the Central Prorincea by 
Dr Son toa w as pabllihed la onr loit tone (January 194^) The prcaent report 
U a con t l uuntloa of the prenrlous and In it Dr Santra dlscossee aome of the 
ffndhtga reported prevlouily — Ed 
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From the above figures it will be seen that gross incidence in the 
Kumd villages is low, varying from o 23% to 2 31% In Kashikhed 
area it is high, varying from 2 02% to 8 60%, but the inadence of 
lepromatous cases is not so markedly different m the two areas 
This may mean that while m one area the lepromatous cases are more 
commumcative m the other area they are less so This pomt will 
be discussed later 

That the spread of the disease may depend upon the amount of 
mmng of the healthy persons with known cases, is noticed from 
the fact that at Asegaon where the incidence is 7 57% there is a section 
of the village havmg 36 houses where there is no leprosy The affected 
part of the village has 53 cases spread all over The section free from 
leprosy is situated on the other side of the road about 350 steps away 
from the mam vfilage It consists of 36 families of Mohammedans, 
Hindus and then low caste servants A generation back these people 
came from U P and knowmg that there were many lepers m the 
mam vdlage tned to avoid contact with the villagers as far as possible 

Leprosy amongst different castes 

The inadence is definitely more among the lower castes than m 
the upper castes In Kurud the number of upper class people was 
small and there was no case among them In Kashikhed prevalence 
of leprosy among the upper and imddle class is about the same In 
both the areas the madence is highest amongst the low castes Below 
are the figures — 



Upper Class 

Middle Dass 

Lower Class 


Popul 

Inci 

Popul 

Ind 

PopuL 

1 

In CL 

Kurud 

KasWkhed 

1 

320 

I 600 

% 

0 00 

431 

3,760 

I 726 

% 

I 01 

4 16 

1 

I 299 

I 477 

% 

1 9 - 

6 22 


Leprosy in families 

The word family has been here used to mclude all the people who 
mess together If several people related to one another hve under the 
same roof but have three separate kitchens they are considered to be 
three famihes In the Chattisgarh, young men after mamage separate 
from then parents They may hve m the same house but cook 
separately In such cases they have been counted as separate famihes 
On an average a family consists of about 4 members. The largest 
number of cases m a family m Kurud is 3 and m Kashikhed 4. In 
some cases the disease runs m f amili es, and m many fanuhes several 
numbers are affected 

(History of leprosy in some villages 

Kashikhed — Sixty years ago the village consisted of 7 famihes 
^ there bemg no lepers among them The villagers grew castor-oii 
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plant m plenty extracted oil just enough for their use and sold the 
seeds. This attracted the T(^ caste from other parts Gradually 
about 25 families of Tells came from the districts of Chanda Buldona, 
There were about 40 oil presses in the villages Railway commimi 
cation oil mills growth of cotton plantation, have destroyed this 
village industry but this immigration infected the village smce the 
source of leprosy in the village is traced to three lepers two among 
the oilmen and another in a Gawan faniil> who had a lepromatous 
case and came from Yeotmal distnet. 

Bkxih — An old woman of 65 years (a case) says that when she came 
03 a bnde to thm village there was only one case. This man died six 
years back at the age of sixty The villagers do not remember of any 
other case previous to him At present there are 26 cases in the 
village. 

Kamnapur-Ghiiih — ^Twelve yeare back iladhu Gond a lepromat 
ouB case came from another village and settled down as a labourer 
here. He was the first case amongst Gonda and all the present cases 
among Gonds say that they got it bj mixing with him 

Amongst the ilahars certain cases are traced to Devaji Mohar 
(fr case) who died 15 years back 

Shaulatna — Pandu Thakre a lepromatous case died 25 years 
back. Panduvar Chandrabhan another influential man like him 
died about 16 years back Both were moving around the village with 
impunity 

O1SW among the Hahars are traced to Madhu Mohar a leproma 
tons case who died eight > ears back There are several cases amongst 

hi 3 reZatires. 


Coiiiaci and leprosy 

It is usual to group the history of contact into mtra familial and 
extra familial In this report a sbghtly different procedure has 
been adopted. Contact with parents brothers and aisters uncles 
and aunts and close relatives has been considered as familial With 
others it has been noted as village contact. By contact is meant 
contact with a lepromatous case If a boy has leprosy and his father 
mother or some relatives were neural cases and if there is no history 
of association with any other lepromatous case he is recorded as not 
giving any history of contact The figures are given below ■ — 
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41% 
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The number of people in Knshikhed affected through family 
members is decidedly wmnit. in Kurud intrafomilial contact appears 
to be on important factor 
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House infection 

An investigation has been made as to what percentage of the 
adults and children hving in the same house with a lepromatous case 
has developed the disease The results axe shown m the follomng 
table — 



No of people who lived 

No who developed the 


with a lepromatous case 

disease and their % 


Adult 

Child 

1 

Adult 

Child 

Kumd 

20 

12 

4 or 20% 

3 or 25% 

Kashtkhed 

51 

1 

33 

i6 or 31% 

I 7 or 21% 


The average number of people bvmg in a house where a lepromatous 
case hves is higher in Kashikhed, viz , 4 4 than in Kurud, viz 2 46 


Husbands and wives as sources of infection 

At Eurud 4 and at Kashikhed 3 wives stated that they got the 
disease from then husbands No other history of contact could be 
obtamed in these cases No man reported to have got the disease 
from his wife It is usual for a wife to be dnven away if she gets 
leprosy, the reverse may take place rarely 

Unusual sources of infection 

In one case a daughter-m-law gave history of infection from her 
father-in-law, and son-m-law from his mother-m-Iaw These are 
rather unusual sources as by custom the parties are not supposed to 
come m dose contact Considering cases like this and the number 
of cases (59%) m Eashikhed who could not give any history of contact, 
it appears that m susceptible persons even casual contact may give 
nse to the disease The question whether leprosy is an air-bome 
infection or not may have also to be considered 

Neural cases as sources of infection? 

Many cases gave history of contact with neural cases Neural 
parents had neural children It may not be frmtiess to enquire whether 
neural cases dunng the stage of reaction can transmit the disease 

Leprosy in women and children 

In both areas leprosy amongst women and chil dren had a low 
incidence and mild type Not a smgle case of leontiasis was found 
amongst them 

Clinical consideration 

Kurud — Out of 64 cases, 57 cases started as neural and 7 started 
as lepromatous Sis neural cases subsequently became lepromatous 
A case that starts as lepromatous generally starts with multiple non- 
^ liietic patches, in some of the cases the first symptom to ^ noted 
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n'as oedema of fingers and toes nud face Two lepromatoua cases 
had affections of the ejcs 

Of the 51 neural cases 25 had patches (i8 simple and 7 minor 
tuberculoid] 18 had no patches but only anaesthetic areas (Na) 
and 3 had ooth patches and anaesthetic areas. 

Kaihtkhed — Of the 236 cases 19 were lepromatous and 217 
neural Of the neural cases 161 had patches (128 simple and 33 
tuberculoid) 31 had anaesthetic areas (No) and 20 had both patches 
and anaesthetic areas A majority of the cases had the dtsense m a 
mild form aoid the populontj of the treatment m the area xs considered 
to have played a port m this. This Impression receives support from 
the finding made in a group of 20 cases 8 miles awnj from the clime 
and not getting any treatment on the whole the disease in these 
cases was more severe than in the above cases getting treatment 

Prevetiitva method jtraeixud by the vtHagert^ 

The Kaahikhed clinic was the result of an agitation by the people 
that the disease had grown recently 

I^d has been acquired by the KnshILhed Village Uphft Com 
mittce for the purpose of Isolating infections cases. Three cottages 
were under construction when the survc> was being conducted. 

Of the ig cases In the area one was living in a shed built m his ovrn 
compound But in general neither the viUageia nor the cases them 
selves were keen on isolation. 

At Snrud conditions were different It oppears that some sort 
of isolation measures Is in existence there from olden times. Probably 
beesuse of this the poor who have no separate house to hve and find 
it difficult to live in the village leave for cities to beg This fact may 
have been responsible for the concentration of the missionary leper 
asylums In Chattisgorh (5 of the total of v in C.P) and the general 
impression created thereb} that m CP Chattisgarh had the Wghest 
incidence of the disease although the census figures for 1931 and 
subsequent surveys have shown a higher incidence m Beror than in 
Chattisgarh 

Out qf 13 lepromatous cases in Kurud living condition of 7 is 
given below (i) B T female 2$ unmarried highly infectious case 
lives isolated m a small hut near her father 3 house works m the field 
and earns her wages. (2) B S mole, married wife lived with him but 
soon after onr examination when the ivlfe knew that it was a danger 
to live with her husband left him (3) h. male, formerly highly mfec 
tious rendered shghtly infectious by treatment wife left long ago hves 
apart in a separate room has a son aged 15 who has no signs of the 
disease (4) B K mole 28 moderate!) Infectious not able to marry 
is) B J male 45 highly infectious case hves alone no children 
wife left (6) B H male, highly infectious hves alone no children wife 
was taken awa> b> another man (7) S.P male 53 aMalgtuar highl> 
infectious has a large family but on the commencement of the disease 
sent away all except bis wife to another village. These members 
numbering 20 have been examined and found free from leprosy 

From the above it would appear that there already exi^ a custom 
of isolation of coses of leprosy and what we ha\ e to do is to moke use 
of this custom and to build on it our leprosy control work 
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CORRESPONDENCE 

To 

The Editor, 

'Leprosy in India’ 

Dear Sir, 

I have gone through the letter of Dr R G Cochrane, dated 
6th Sept , 1943, published m your issue of January, 1944. Questions 
raised by Dr Cochrane have been rephed by the editor These 
discussions have brought to hght many mterestmg pomts There 
are however two points in Dr Cochrane’s letter which I could not 
follow — 

(1) He has written ‘ If the skin is a necessary medium for the 

development of progressive leprosy (meaning lepromatous 
leprosy), may it not be a sme qua non that weU-nounshed 
sln n IS a better pabulum for the multiphcation of the 
ba cil h than an under-nounshed one ’ In another 
paragraph he has wntten ‘Lepromatous leprosy seems 
to occur in the weU-nounshed as frequently as it does 
m the under-nounshed ’ These two statements appear 
to be contradictory If the weU-nounshed skin is a 
better pabulum for the multiphcation of the bacilh 
it IS only reasonable to expect lepromatous cases in the 
weU-nounshed and neural cases m the under-nounshed 
Or at least lepromatous cases should occur m the weU- 
nounshed more frequently than (and 'not as frequently 
as’) m the under-nounshed If that be so then diet 
becomes the deadmg factor m the course of the disease, 
1 e better diet and better nourishment wdl favour the 
development of lepromatous leprosy, and bad diet and 
malnutntion wiU have an opposite effect But this 
does not fit m with actual findmgs because lepromatous 
cases are often foundijm the dl-nounshed, and neural 
cases are more frequenlly seen in the weU-nounshed 

(2) He has wntten Leprosy in the lepromatous form can be 

descnbed as a parasitic mvasion of the reticulo-endo- 
thehal system and it appears to me that for progressive 
leprosy to develop the bacilh must constantly pass from 
mtemal foa in the body to the skm ' 

While Dr Cochrane has advised others to avoid ‘ smoke screens’ 
in leprosy, qmte unconsaously he has put forward a hypothesis which 
13 no better than a smoke screen Has he anythmg to support this 
theory ? What are the foa in the body from where the baciUi con- 
stantly pass to reach the skm and what is the evidence ? 

If the skm is a better pabulum for the multiphcation of leprosy 
bacilh it IS only hkely that they multiply m the skin and from there 
gradually pass on to other parts of the body In that case there is 
no need to formulate that baciUi come out of some mtemal foci about 
^hich we know nothmg It is true that m lepromatous cases bacilh 
we often found in the internal organs but at that stage they are also- 
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found in the skin nerves lymphatic glnnds etc. and all of them may 
serve as fod for dissemination of bacilli to other non affected parts. 

Yours sincerely 

D N Boss 

Mcdtcal Officer 

Asansol Leper Hospital and Settlement 


To 

Tmt Editob 

'Beprosy in India 

Cadcotta 


Dear Sir 

In war time when the usual antiseptics recommended for 
the treatment of ulcers of leprosy have become very costly or even 
w unavailable the foUowmg sutetitutes may be used with good results 

(1) Lepromatons ulcers — ^These are caused by brealdng down of 
nodules or lesions m the sldn or mucons membrane. Special care 
should be taken to treat these as they discharge enormous numbers 
of baalh. 

(а) Ulcers of the skiu — ^The ulcers ore cleaned with potassium 

permanganate lotion (i m i ooo) and then eitter game 
soaked with 15% of tannic add solution is appliM or 
the ulcers ore painted daily with 5% silver mtrate solu- 
tion and bandaged. When the oodng of the serum 
ceaSes the ulcers are painted with 2% solution of mer- 
curochrome, bandage being omitted 

(б) Ulceia of the mucous membrane particularly of the nose — 

Nasal douche is given twice a day with a solution of 
sodram bicarbonate (i dr to a pint) followed by in 
stillation into each nostril of the followmg preparation — 
Camphor Gr 20 Menthol Gr 20 Oleum Hydnocarpus 
(crude) i Oi. 

(2) Trophic ulcers — 

(а) Snperfidal tilcers — These are due to burstiog of bliatera or 

bullae caused by the destruction of nerve fibres or 
injury bums scalds on the anaesthetic areas. These 
are cleaned with poto-ssium permanganate solution 
(i in I 000) dressed with normal saline and bandaged 
If necessary injection of hydnocarpus oil may be given 
around the ulcers and along the damaged nerve The 
very superficial ulcers arc dealt with io% boric oint 
ment. 

(б) Deep ulcers.— If the superficial ulcers are neglected they 

are contaminated with secondary organisms causing cellu 
litis increase in size of the ulcer producing sloughs giving 
offensive smell and burrowing the deeper Ussnes causing 
ultimately necrosis of the underlymg bone. These arc 
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cleaned with the same lotion as stated above and dressed 
twice a day with E C or with a mixture of E C and 
saturated solution of magnesium sulphate The necrosed 
bone, if any, is removed Sulphonamides are given when 
needed A warm bath or compress may have to be 
apphed m some cases Injection of the oil is given as 
menboned above Givmg rest to the affected region is 
considered an essential factor in treating the trophic 
ulcers 


J Banswar, bmp, 

Medtcal Officer, Bhagalpur Leper Home 


ERADICATION OE LEPROSY 


To 

The Editor, 

'Leprosy in India’, 

Caicdtta 


On a modest estimate leprosy patients m India number one 
milli on of whom about lairba are m an infectious condition, but 
the combmed accommodatioa m aU the leprosy mstitutions is for only 
about twelve thousand patients As the State may not be able to 
provide for the isolation and treatment of the very large number of 
infectious patients who are a constant source of danger to others, 
it has been suggested by some that self-supportmg agncultural colomes 
should be established where such patients may hve separately and 
may do some work to contribute to their mamtenance Though the 
idea appears to be good its apphcation is not easy There already exist 
some colomes for leprosy patients m certam parts of the country In 
these, and in many of the ordinary homes for the care of the leprosy 
patients, agncultural and mdustnal work is done by the patients 
The work provides the inmates with helpful and congemal occupation, 
and at the same tame meets a small part of the cost of their mainte- 
nance But the colomes and homes have never been self-supporting 
Patients physically handicapped and mcapaatated for hard work, 
are unable to produce suffiaent for their upkeep The homes m which 
they are accommodated are generally situated in proverty-stncken 
areas and get little or no loc^ hdp For instance, m the ‘Mission 
Agncultural Leper Colony’, Saldoha, Bihar, the patients are of a tribal 
ongm, free from caste restrictions regardmg occupations to be pursued 
and able to turn their hands to many jobs, imder Mission supervision 
the patients build their own homes m small hamlets, cultivate the 
land, keep cattle, etc and manage their own affairs, nevertheless the 
colony IS nothing like self-supportmg 

Even more difBcult than the mamtenance is their segregation 
Many patients have wives or husbands and children dependent on 
them and are imwiUmg to leave them. This leads to the spread of the 
disease to contacts and birth of children who are later infected. 

In circumstances such as those mentioned above if ‘ Leper colomes’ 
are to be formed, those organismg them wiU have to seek more help 
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from tlie Government as also from tlie public contnbutlons from the 
people being particularly needed as owing to the war large orgonisa 
tlons like the Mission to Lepers are threatened with a decrease In 
the fxmds they have hitherto obtained from Amenca England, and 
other countries. The organisers should enlist the support of influential 
and sympathetic memb^ of the general pubUc to persuade patients 
to live separately Where this 13 not possible measures have to be 
taken to prevent children bemg bom to leprosy patients In some 
parts of the world colonisation by leprosy patients has been encouraged 
and male patients have been allowed to marry only* after sterilisation 
Sometimes such patients have been allowed or encouraged to adopt 
leprous children No attempt at work along these lines has yet been 
mode in India Leprosy Councils In different parts of India should 
investigate ho^v far control by sterilisatioD is practicable. 

K. N Rao, 

Mttttoiiary Medical College Hospital Vellore 
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EDITORIAL NOTES 

An Apdogy 

We owe an apology to our readers for the delay in the publlcatiou of this the 
■^y issue of Ltptoty in India and for the reduced sire of the issue. Under the 
]raEr Control (Economy) Order of 1944 the size of the joirmal baa to be considerably 
leirced from July 1944 the number of pages per issue to be only 30% of the average 
number of pages during r fie preceding la months. This means that we can publish 
only 13 pages for every 3 months. This reduction m size will be a 

gr^ handicap 

tWa is the only journal with tha important problem of leprosy 

anti-leprosy work In India, a representation has bttn made to the authorities 
concerned for getting exemption from the restrictions imposed on the size of this 
journal under the Paper Control Order It Is hoped that, in view of the very useful 
purpose served by the Journal it will be possible to obtain exemption, at least to 
some extent 

It was originally intended to postpone the publication of the July issue till the 
matter was finall y decided This Hnn already caused a considerable delay and it is 
now fdt that waiting for the final decision may cause much further delay We are 
therefore bringing out the July according to the re»tnx:tlons of the Control 
/ Order This has necessitated th e omission from this issue of a number of contribu 
I tions previously accepted for the July issue. I^ct us hope that it will be possible 
I to oht^ some exemptitm from the restrictions and that the future issues of iLeprosy 
My/adm will bo much Ugger than the present one. 

Sidphonatmda tn Ou Treaimtni of Leprosy 

^ Sulphonamldes are being extensively used m the treatment of various 
r caused by pathogenic micro-organisms. They have been tried in the treatment of 
1 leprosy also However till recently no encouraging results have been reported of 
j the use of these drugs in the treatment of leprosy 

, Paget and Johansan (1942)* reported on a trial of sulphonamide derivatives in 
the treatment leprosy In the National I<^rosarium, CarviUe. They found the 
(drug to be very toxic and to have no curative efiect on leprous lesions. These 
|dru^ however proved effective in the treatment of secondary infections com 
ulicating leprosy and of secondarily Infected l^rous ulcers. Other workers, 
nnduding some workers m India have arrived at simnflr conclusions. 

Recently Paget ct al (1943) t have reported favourably on the results of treat- 
ment of leprosy with promin, a ^phonamide derivative In the experience of these 
authors promin has proved to be the best of ofl. the sulphonamide derivatives. 
Including sulphanilAmide sulphathiaxole, sulphapyrldine, and sulphadlazine. which 
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leen used m the National I^eprosanum, Camlle. They r^ard the treatment 
iromin as the most encoiuragmg expenmental treatment ever undertaken at 
Ltional Teprosanum 

i our present issue, we are reprinting this article of Faget et al For want 
le we have excluded the detailed case histones included m the onginal article, 
le benefit of our readers, however, we have summarised these case histones 


1 

pe' , 

Dnra- 
Joa of 
the 
iisease 
in 

years 

Condition at the commence- 
ment of ptomin therapy 

Dura- 
tion of 
pro- 
mln 
treat- 
ment 
in 

mons. 

Results 

latous 

12 

Little previoos Improvement 
during g years of hospitali- 
sation. 

26 

Oradnal disappearance of discreet 
nodules on face The patient 
now appears to he entl*Ply 
free from leprous lesions 

Skin smears became negative 
after 24 months of treatment 
but a few add fast badlli were 
found in one subsequent smear 

natona 

12 

No recent advance in the 
disease 

26 

Fadal nodules definitely de- 
creased in prominence and 
size 

Nasal obstruction due to leprous 
rhinitis almost completely 
cleared up 

Improvement in general health 


13 

A far advanced case showing 1 
a progressive aggravation 1 
of the disease during the 
previous 13 years 

24 

Chrome ulcers of legs and other 
parts completely healed 

Nasal obstruction due to leprous 
rbinltis completely relieved 

No definite improvement in 
leprous lesions 

Improvement in general health 


9 

A far advanced case getting 
worse 

24 

Chronic ulcers healed np 

Nasal obstruction and bleeding 
relieved. Laryngeal condition 
improved. 

Improvement in general health 

matons 

15 

Moderately advanced, showing 
no evidence of improve- 
ment 

19 

Nodules on arms and legs, smaller 
and flatter A few nodules 
disappeared 

L 

6 

Moderately advanced, with 
out any definite improve- 
ment 

i8 

Manifestations of leprosy gra- 
dually lessened 

Smears became negative after 
one year’s treatment One 
smear showed some bacilli 
subsequently but after that 
smears were negative 

1 

13 

Moderately advanced the 
disease had recently become 
worse 

19 

A slight decrease in the size and 
elevation of the nodules Im- 
provement In general health. 


17 

Moderately advanced condi- 
tion stationary 

17 

Healing of leprous ulcers 

Leprous infiltration of face dl 
minlshed. 
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Tjt* 

Dora 
Uoa oI 
the 

disease 

la 

jrexra. 

Condltloa at the conmionce* 
meat of promln therapj 

Dura 
tion of 
pro- 

treat 

ment 

in 

morn. 

Results. 

Mixed 

7 

Disease moderately odTonced 
nnd tattng nn uofavourahlc 
course 


Ulcers healed partly 3kln in 
filtration subsided 

I,cpromatom 

19 

Disease moderately advanced 
itatlonory for a year 

16 

Numerous nodules become flat 
tened or dlsppeorcd entirely 

Lepromatoof 

10 

Moderately advanced the 

disease progressing un 
favourably 

16 

SubsJdcnco of lepromatous pla 
quosof theface and a decrease 
in Infiltrotion of the legs. 

Mixed 

TO 

A far advanced cose the ' 
disease getting progressively : 
worse each year Tho 
prladpal reason for start 
log promln treatment was 
the serioosness of eye com 
pUcatlonj Icproos InratltU 
and Irldocycutia which were 
destroying his sight. 

16 

Keratitis and iridocyclitis Im 
proved with definite Improve^ 
ment In sight. 

Nasal discharge and eplstaxis 
dae to leprous rhinitis ceased 

I<tpromatou« 

17 

Moderately advanced case 
the dls^ae progressing on 
favourohly 

15 

Only sli^t improvement Slight 
subsidence of Infiltrated lesicuii. 

Lepromatotu 

1 

ts 

Moderately advanced case 
abowlng no tendency to 
Improvement. The patient 
Hm a dlffiue infiltration of 
the whole body 

M 

Only slight subsidence of the 
dilluse Infiltration 

Mixed 

18 

The disease for advanced with 
total blindness. Threaten 
ed respiratory obstruction 
from advancing leprous 
Laryngitis was tho reason for 
starting promtn therapy 

X3 

Ifaiyngeal and nasal conditions 
improved 

7.eprDus ulcers healed. 

Smears bocterlologlcally negative 
for the lost 3 months. 

Lepromatous 

8 

Moderately advanced. 

*3 

No demonstrable Improvemeut 

Mixed 

15 

The disease fsr advanced. 

'3 

Leprous iridocyclitis subsided, 
but no improvement in leprous 
keratitis. 

The condition of the patient 
worse titan at the beginning of 
treatment 

Mixed 

18 

The disease for advonced. 
Hspldly foiling vision due to 
keratltu and iridocyclitis 
was the reason for trying 
promln. 

13 

1 

Iridocyclitis subsided but no 
Improvement in keratitis 

Nasal obatructlon due to 

rliiulUs greatly relieved. 

Ulcers of leg healed 

Mixed 

TO 

Moderately advanced case 
the disease becoming stcxuli 
ly worse Leprous toHugl 
tis was the reason for iosU* 
tnting promln treatment. 

1 « 

IxtryngiUs Improved Ukers 

hesJed. Nodules heesjus 

smaller 


^ -n. i 
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Type 

Bnra 
tion of 
the 

disease 

in 

years. 

Condition at the commence- 
ment of promin therapy 

Dura- 
tion of 
pro- 
min 
treat- 
ment 
m 

mons 

Results 

hepromatons 

S 

Disease moderately advanced, 
condition stationary 

12 

Subsidence of Infiltration and 
nodules of ear lobules 

First negative skin test after ii 
months’ treatment. 

Mixed 

12 

Moderately advanced the 

disease progressing un- 

favourably 

12 

i 

A decrease in the amount of 
infiltration and nodnlatioa of 
the face and body Suflered 
from several acute lepra reac- 
tions 

Neuromacu- 

lar 

4 

Moderately advanced 

1 12 

1 

Macules faded to some extent 
Nasal obstruction markedly 
lieved 

Smeata less strongly positive 


From the above table it will be seen that all the cases, treated with promm, 
were advanced, bactenologically positive cases of long standing, m most of whom 
the disease was getting progressively worse. Several of the cases were suffermg 
from chrome leprous ulceration, leprous keratitis, leprous mdocylitis, leprous 
rhimtis with ulceration, nasal obstruction and epistaxis The results obtained in 
these cases indicate that promm is very effective m the treatment of chrome 
leprous ulceration and leprous conditions of eye. nose and throat, which are 
possibly caused by secondary infections However, promm does not appear to 
have a marked effect on the actual leprous infiltration and nodulabon. 

The authors of the paper have concluded that while no direct evidence has 
been obtamed of a specific bactenostatic or bactenadal action of promm against 
the leprosy bacillus the drug appears to inhi bit the progress of leprosy m a consi- 
derable percentage of cases They consider it as an advance m the right 'direction 
m the treatment of the However, before the therapeutic value of promm 

m leprosy can be properly assessed, it is very essential to have further and mo^ 
extensive studies on the matter ^ 

Even if promm is found effective in leprosy, its toxicity appears to be a defimte 
drawback to its routme use m the treatment of leprosy, especially when it is to be 
given over a prolonged penod. Promm is more toxic when given by mouth than 
when given mtravenously The authors had therefore to abandon the oral route 
m favour of the mtravenous route. The mtravenous administration, however, is 
also not free from toxic reactions, the most important of which is the slow destruction 
of the red blood cells Three-fourths of the cases, treated by the authors suffered 
from marked anaemia, necessitatmg treatment with iron and hver, with or without 
cessation of promm therapy Obviously it will be necessary to search for a deriva- 
tive of promm which should be much less toxic than prqmm itself 

Instruction counse in Eeprosy 

The next annual course on leprosy arranged at the School of Tropical Medicme, 

« under the auspices of the Indian Council of the British Empue Eeprosy 
, ■" Association, will be held from 6th to i8th of November, 1944, provided 
number of can 4 idates are forthcoming Apphcations for admission to the 
should be sent to the Officer-m-charge, Beprosy Research Department, 
sol of Tropical Medicme, Calcutta, to reach him by the end of September, 1944. 
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REPRINTED ARTICLE 

THE PROMUT TREATMENT OF EKPROSY 

By G H Faoet Senior Surgeon R, C PooOE Assi Surgeon (B) F A Johanshn 

Surgeon (B) J F Dinan Passed Assl Surgeon (i?), B M Prejean Passed 

Asstslajit Denial Surgeon (B) and C. G EcclKS Passed Assistant Sttrgeon (B) 

Untied States Manne Hospital (Naltonal Leprosarium) Carmlle La. 

{Pub Health Rep 1943 58 1729 ) 

Promin, the sodium salt of p p dlaminodiphenylsulfone n.n. dldextroso sulfo- 
nate, has been used in experiment tuberculosis m guinea pigs with remarkable 
success. Its cliniml trial in human tuberculosis as a chemotherapeutic agent has 
met with at least promising results Its experimental use in &e treatment of 
leprosy was commenced by the writers over 2 years ago and at present it is felt 
that promm is a therapeutic agent worthy of further trial in human leprosy The 
writers tmve had no expenence with the drug in munne leprosy but m this type of 
Jhe disease the reports are suggestive of alight action. 

In our expenence promm la the best of oU the sulfonamide denvatives, including 
sulfanilamide, solfathiarole, sulfapyridine, and sulfadiazine, which have been used 
in the treatmmt of leprosy at the National Eeprosaiium. It can be regarded as the 
most enconrogmg experimental treatment ever xmdertaken at the National T«pro- 
saiium. The writers are not in a position at this time to state that it possesses any 
specific action upon tfanagn 3 badllus. They consider it an advance in. the nght 
mrection in the chemotherapy of leprosy and hope that further syuthesb of the 
sulfa ghi>TnirflU will prodoco a product which has specific properties against IL 
leprae and M. tuberculosis. 

Our experimental study was made po^Ible through the co-operation of* Parke 
Davis & Co the manufacturers of promm which was supplied gratis for this ex 
periment through Dr E. A Sharp the Director of the Department of CJinical Investi- 
gation of this firm. 

Technique. 

Promln be given orally or intravenously By oral administration it Is more 
toxic, and larger doses ore tolerated by the intravenous route. In our preli- 
Ohary studies promm was given by mouth to a group of 10 patients. Small doses 
of J to I gm. were tolerated for such short periods that therapeutic effects seemed 
unlikely by this method of administration. Severe reactions particularly hemolysis 
were so easily provoked that this mode of medication was soon abandoned. Since 
then the intravenous injection has been favored in all cases. The great majority 
of patients under treatment have received from i to 5 gm. dally for 6 days a week 
Sunday excepted. Most of the patients were given the 5 gm, dose and the course 
of treatment was continuous for months with only short intervals of rest of i to a 
weeks three times a year In the case reports in calculating the average daily dose 
these rest periods and Sundays are included. 

Studies of the promin concentration in the blood showed a rapid decline. It 
was found that only traces remained 6 to 8 hooia following the intravenous admlnis- 
tmtion of 5 gm. of proniln. 

Toxic manipestations. 

The intravenous administration of promin is not free from tone reactions. 
The most important of these is a slow dertniction of the erythrocytes. This effect 
is generally delayed for several weeks but one must be constantly on the alert for 
its development. It is out practice to do complete blood counts routinely every a 
weeks on every patient on this treatment. 
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In tte writers’ escpenence, anenua occurs tn 46% of cases after 6 weeks 
of intravenous promin therapy The longer the continuous course of treatment, 
the greater the number of anemic patients It was observed that durmg the com- 
plete course of treatment the erythrocytes fell to 3 5 milhon or less m 71% of 
cases and m 9% they fell below 3 milhon. In the great majonty of these 
cases antianemic therapy, with or without cessations of promm, was successful m 
raismg the red blood ceUs and hemoglobm to their former levels 

Satisfactory mamtenance of blood levels can be attained in several ways A fall 
of the red blood cells below 4 miUion is an mdication to start the patients on morgamc 
iron, ferrous sulfate, or ferrous carbonate, m adequate doses This usually restores 
the red blood cell count and hemoglobm level, as occurred m 66% of our cases 
If the erythrocytes contmue to decrease, an oral liver and iron preparation is sub- 
stituted for the iron This proved adequate m readjusting the erythrocytes and 
hemoglobm m 60% of cases not responding to iron alone A certam percentage 
of patients do not respond to these simple measures In such instances and when- 
ever the red blood cells declme below 3 miUion, promm is discontmued temporarily 
and hver extract is administered parenterally m addition to iron orally This treat- 
ment IS continued until the erythrocytes rise above 3 5 milh on, when it is considered 
safe to resume promm therapy at the rate of 2 gm a day, provided the hver and 
iron are continued 

Accordmg to Higgins promm m gumea-pigs exerts a direct toxic effect on the 
erythroc3rtes, leadmg to then destruction and removal from the blood by the spleen. 
He fotmd that promm did not permanently damage the bone marrow and regenera- 
tion of erythrocytes proceeded durmg continuous administration of the drug 

The wnters have observed that m some cases the institution of promm therapy 
actually resulted m an mcrease m the red blood cell count and the hemoglobm 
percentage. It is beheved that m such cases the heahng of secondary infections 
results in a general improvement m the patient’s health, one of the manifestations 
of which IS the lessenmg of secondary anemia 

Besides a decrease m the red blood ceUs, leucopenia has been encountered. It 


occurred m 3% of the cases under treatment Severe agranulocytosis did not 


develop, but it was thought best to discontinue promm promptly whenever the 
white blood cells fell below 3,000 In one case promm treatment was abandoned 
because the response to mjections of pentnucleotide and hver extract was unsatis- 
factory 

A routine bimonthly unnalj^ is another precautionary measure instituted m 
this experimental study, smce other sulfonanudes are known to cause renal imj^^ _ 
ment So fax, no evidence of kidney untation or damage has been demonstrate 
by the routine urmalyses, which are supplemented by occasional renal function 
tests whenever deemed mdicated Toomey and Tokacs were not successful m 
attempts to produce urmary concretion m monkeys by mtravenous mjections of 
promm doses six times as large as those recommended for human bemgs 

After hemolysis, the most important toxic reaction was the development of an 
allergic dermatitis This generally manifested itself as a diffuse maculopapular 
eruption which was accompamed by mtense itchmg Dermatitis medicamentgsa 
13 , of course, a cause for temporarily discontmumg promm therapy In the majonty 
of these allergic patients, desensitization is feasible After the eruption has com- 
pletely disappeared, promm is resumed m mmute doses, o i gm , intravenously 
By gradually mcreasmg the dose over a period of approximately one month, it is 
possible to arave at therapeutic doses of 2 gm d^y without further allergic 
ructions. In some cases full doses of 5 gm are eventually reached without a 
"7 of dermatitis 

. rpic dermatitis occurred m 16% of the patents under study Two- 


of these have been desensitised at present In only 3% of cases the 


'i '1 eprovedentirelyimsuccessful, the others are m the process of desensitisation. 
^ Another manifestation is allergic rhimtis, which developed m one patient After 
^ months the sneezmg episodes followmg each mjection of promm ceased 
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Other untoward reactions headaches and nausea ore generally mild and 
ephemeraL Nausea occujied in 35% of cases. It is transitory in nature and can 
be prevented by injecting the drug more slowly Vomitmg followed nausea in only 
7% of cases It also responds to slower injection, up to i minute being required 
to administer 5 gm. of promin intravenoosly Several patients complained of 
headaches, which were never severe. 

An mcrense in erythema of leprous plaques was noted in 3% of the cases 


This accompanied the first few weela of treatment and gradually subsided. Its 
cause is unknown. Acute leprae reactions with fever and the appearance of erythema 
nodosum occurs less frequently with promin than with most previous experimental 
treatments or than with the routine chaulmoogra oil injections. It was the cause 


of discontinuing pro min therapy m only four coses 

An exacerbation of an indocyclitis occurred in 10% of cases. In all of 
them the patient had experienced frequent previous attacia or iridocyclitis. This 
drug seems temporarily to increase the severity of the ocular inflanunatioa, which 
is generally followed by Improvement. In oiUy one patient tbe exacerbation of 
iridocychtis by promin persisted longer tKnn i month 

A generalised lympyadenitis was another unusual toxic manifestation which 
occurred in one patient. Redaction of the dose of promin to i gm. resulted in the 
J^^htidence of the gtnndnlAr eulorgement- 


CliNICAI, MSTBaiAI,. 

No attempt was made to select minimal or moderately advanced cases with 
favorable prognosis. Thus only a few coses of neural and macnloanoesthetic 
types are Included m the study All patients treated were bacterioscopically 
I^tive at onset and many had never had a negative bacteriologic report during the 
entire previons period of hospitalization. Many patients volunt^ring for treat 
meat had far advanced lepromatous and mized types of leprosy with poor prognosis. 
Tbe disease in the majonty of cflsea was showing a definite trend toward aggravation 
before the institution of promin therapy Several cases were selected becaose of 
certain complications which it was thought might be favorably influenced by the 
promin. Among these important comifilcations were Leprous keratitis and iri 
docyclitis, with pendmg^loss of vision in some cases leprous rhinitis with ulcerations 
repeated epista:^ and partial obstruction of nares leprous laryngitis with threatening 
suffocation chronic leprous ulcerations and lepromatous Ittions and ulcers of the 
tongue, palate^ gums and lips which usually respond poorly to other forms of 
r^tment. The effects of promin in these complications of Jeprosy have, for the 
most part been good. 

Patients with eye nose and throat complications were before and 

during the coiuse of treatment in the ey^ ear nose and throat clinic, and those with 
oral lesions were examined in like manner In the dental clinic. 

The eye, ear nose, and throat specialist (JJ? D ) reports that many patients 
under promm therapy showed a marked improvement m nasal breathing The 
imtiflj examination m these patients reveals ulcerations of the nasal mucous mem 
brane and excessive mucous secretion, which on drying and crusting produces 
blockage of the n tywl passages. There is also a tendency to frequent eplstaxis. 
After a coarse of promin it is observed that the ulcerations, whkh are prob^y due 
to secondary infection, the excessive secretion and crust formation subside, 
and nasal bleeding ceases. 

Another obecrvation is that promin seems to benefit eye complications of 
leprosy It is noted that patients on promin therapy do not have so many attacks 
of acute irldocycUtis as formerly Two patients have shown by sht lamp 
that leprous punctate keratitis has disappeared to a considerabla extent. 

Objective improvement m vision has been marked m only one patient. Thu 
patient started with only hght perception and projection In one eye, the other 
totally blind Shortly after the institution of promin parentcrally the 
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mdocyditis and edema of the cornea gradually improved This contmued un^ 
on the last exarmnation it was found that he had recovered 20/100 vision m his 
good eye. 

Many patients with advanced lepromatous and mixed leprosy show evidence 
of leprous laryngitis The symptoms are huskmess of voice, vocal weakness, dryness 
of the throat with unproductive cough, and finally attacks of respiratory difBculty 
Six patients with advanced leprous laryngitis were started on promm mtravenously, 
and all of them improved, especially m the quahty of their voices and the restoration 
of comfortable respiration. It is felt that two of these patients escap^ a proposed 
emergency tracheotomy because of the beneficial rehef attributable to promm 
therapy 

61 the dental dime it was noted that m several patients leprous lesions of lips, 
tongue, gums, and hard and soft palate have diminished and in four patients - 
completdy disappeared after prolonged treatment with promm Some mucosal 
ulcerations of the hard and soft palate and of the bps have healed under the 
influence of promm. 

The foUowmg table is a summation of the results of mtravenous promm therapy 
m the patients whose case histones are reported here, * each of whom has taken at 
least 12 months of treatment 

Tahtb I ^ 


Type 

Number 

Improved 

1 

Stationary 

Worse 

Bacteilo- 

loglc 

reversion 

from 

positive to 
negative 

Mixed far advanced 

6 

3 

2 

I 

z 

Mixed moderately advanced 

5 

4 

I 


I 

Lepromatons, far advanced 

I 

1 




Lepromatous, moderately advanced 

9 

6 

3 


3 

Neural, moderately advanced 

1 

I 




Totai, 

22 

i 

15 1 

6 

I 

5 


Not mduded m these case reports or m table i are 46 additional patients who 
have taken a shorter course of pro mm mtravenously Some of them are beginning 

Tabi,b 2 


Type 

Number 

Objective 

improve- 

ment 

station arv 

Worse 

Bacterlos- 

copy 

negative 

Treatment 

discon- 

tinued. 

Mixed far advanced 

4 

I 

3 



2 ^ 

Mixed moderately ad- 

14 

6 

6 

2 

I 

6 

vanced 







Lepromatous far ad- 







vanced 

5 

3 

2 


I 


Lepromatons moderate- 







ly advanced 

13 

8 

4 

I 

2 

2 

Lepromatons minimal 

4 

3 

I 


I 

I 

moderately 







advanced 

5 


I 


2 


T minimal 

I 

I 





Totai, 

46 

26 

17 

3 

7 

II 


• For want of space the case histories have been excluded from this article. 
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to show signs of improvement, and a few Imve reverted from a positive to a negative 
bacterioscopy The duration of treatment in this more recent poup of patients vanes 
from 2 to II months and averages 8 months. The preUmJnary results of intra 
venous promin therapy in this group are briefly indicated in table 2 Also shown 
in this table are the number of patients m whom bactenologic tests became negative 
and those in whom treatment was discontinaed for one reason or another 

In these more recently treated cases it can be seen that an attempt was made 
to select a more favourable and less advanced type of disease 

There were 16 patients altogether m whom treatment was discontinued for 
various reasons. This number mcludes a few patients taking less than 2 months 
treatment who are not otherwise included m this report. The reasons for dis* 
continuing treatmei^ were as follows Refusal of patient to co-operate, 5 repeated 
acute leprae reactions with erythema nodosum 4 patients ahsmnding (improved 
nodular cases) 2 exfohative dermatitis i leucopenia i previous advanced nqih 
ntis I and increased icteric mdex m a patient with previous hepatitis due to 
sulfanilamide, i 

The following table gives pertinent data on all cases which reverted from a 
positive to a negative bacterioscopy under the influence of promin therapy 


TABI.B 3 


1 

RegUtra 

uon 

Ntunber 

ifontha ol 
treatment 
before dr«t 
negatlre 
report. 

Amount 
of promin 
required 
before drat 
negative 
report In 
gratoa. 

Ntunbex of 
negatives. 

S.egi»- 

tration 

number 

ifonths of 
treatment 
before first 
negative 
report. 

Amount 
of promin 
required 
before first 
negative 
rep^ In 
grams. 

Number 

of 

negatifca. 

869 

mm 

I 93d 

■E| 

1 417 

6 

363 

t 

1^29 


398 


I 500 

8 

4^7 

z 

I 4*3 


•519 


817 

7 

794 

z 

373 


948 

3 

I 133 

6 

693 

3 

1 196 

u 1 

756 

1 

1-492 

6 

1 

3 

*343 

10 1 

483 

I 

* 3M 

6 

373 

z 


* In addition to 353 gm. of snUathlozole. 


Because leprosy is a chrome disease subject to periods of spontaneous rcmls- 
f*^on5 more or less prolonged, it may be difficult to deter min e whether improvement 
under any new eipenmental treatment is entirely due to the remedy u^er study 
or not. However the writers feel that the large number of patients showing 
improvement in contrast to the small number in whom unfavourable progress was 
made imder promin therapy cannot well be explained on the basis of spontaneous 
improvement alone. 

To test this impression a control experiment was undertaken with a prominlilm 
drug, Internal Antiseptic 307 which was administered orally in capsules to one 
group of patients while a placebo lactose with a trace of quinine, in similar capsules 
was given to another group of patients. The placebo was similar in appearance 
and taste to the active drug, and none of the patients taking it suspected that they 
were not being activ^ treated- Internal Antiseptic 307 chemically is sodium 4, 
4 “diamlnodlphenyl-salfoDe-a-acetylsalfonamide. Being closely related chemically 
to promm, it was found to have a similar action in l^rosy It was chosen for oral 
administration instead of promin which is too toxic when given by mouth- Internal 
Antiseptic 307 is a Parke Davis product and was fnrnished gratis by this firm for 
this eipeiimenL 

There was less objection in this msdtutiou to the administration of a placebo 
orally than by the intravenous route, as it would have been more difficult to mana ge 
a control series of patients on intravenous injections without arousing their suspicion 
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Tlie group of patients taking the I A 307 and those of the control group were closely 
matched as to type and stage of the disease The dosage of the drug and of the 
placebo were the same, varying from 5 to 15 gr daily and averagmg 10 gr It 
was necessary to use these small doses of I A 307 to obviate toxic reactions, smce 
this drug has cumulative properties The patients of both groups were handled 
in exactly the same manner Dunng the course of treatment complete blood counts 
and urinalyses were done every 2 weeks on all patients of both groups Antianemic 
therapy was administered to patients of either group whenever mdicated by the 
laboratory findmgs 

After a pen^ of over 8 months it became apparent that there was a difference 
m the condition of the two groups of patients While the course of the disease 
contmued unabated m the control group, it was checked in a considerable percentage 
of the treated patients Comphcations of the disease, such as ulcerations, rhmitis, 
laryngitis, and indocychtis, frequently improved under I A. 307 but were un- 
affected m the control patients A comparison of the results after more than 9 
months of treatment is given for the two groups m table 4 In this table under 
comphcations are mduded chrome ulcerations, leprous rhmitis, leprous laryngitis, 
and mdocychtis 


TabiiB 4 



Internal 

Antiseptic 

307 

Control 

Nmnber of patients 

20 

20 

Improvement in leprosy 

6 (30%) 

I (1%) 

No change in leprosy 

5 (25% 

9 (45%) 

Leprosy worse 

3 15%) 

5 (25%) 

Improvement limited to complications 

5 (25% 


Complications worse 

I (10%) 

5 (25%) 

Bacterioscopy becoming negative 

2 



Data m the above table seem to indicate that improvements m leprosy under 
promin and prominlike drugs cannot be attributed only to spontaneous remissions 
in the course of the disease 

Conclusions 


Promin is the sulfonamide drug which thus far seems to possess to the greatSv^ 
extent some chemotherapeutic properties against leprosy ^ 

While no direct evidence of a specific bacteriostatic or bactericidal action 
against M leprae has been demonstrated, it has been observed that promin appears 
capable of mhibitmg the progress of leprosy m a considerable percentage of cases 
As yet no case of leprosy has become arrested tmder its influence 

It is found that promm can be safely administered mtravenously for prolonged 
periods, provided the blood and urine are examined frequently \^en these pre- 
cautions are taken, toxic manifestations are relatively rare and mild The most 
important of them, hemolysis, if recognised early, is usually controllable and not a 
cause for discontmuance of the treatment 

Further experimental and clinical studies on the treatment of leprosy with 
pro mm must be conducted before more defimte conclusions can be drawn as to its 
therapeutic value 

It IS not claimed that promin is a specific for leprosy, but m the writers’ estima- 




IS an advance m the nght duection m the therapy of this disease, 
pmin can be considered to have opened a new avenue in the chemotherapy 
. ^ tenal diseases It is hoped further synthesis of sulfa compounefe 

^ duce a substance which wiU succeed m savmg countless fives m this stdl 
field of medicme 
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REPORTS 

THE AKNUAE REPORT FOR 1943 OF THE tNDIAK COUNCH, OF B EX-RjV. 

The Annual Report for 1943 of the Indian Council of B EX R A, is divided into 
four parts Part I contains the Report of the Governing Body, Part II the Report 
of the activities directly under the Indian Council, Part m, the Headquarters 
Accounts and Part IV the Report of the Provincial Branches. Below we reproduce 
the Report of the Governing Body presented by its Chairman Bt-CoL E Cotter, 

CLE ms 

General 

Although war conditions have produced difficulties in the way of developing 
the anti-leprosy campaign of the Association, yet speatmg generily the quality 
and quantity of the work have been at a satisfactory leveL Due to 

conditions m the Pacific, the Inlernattonal Journal of Leprosy published in the Phi 
lippines had to suspend publication. This has led to lack of touch with the outside 
workers and to difficulties in the production of Leprosy %n Indui An important 
Ciction of Leprosy Indui is that on Current Biterature and material for this 
section vras provided mostly by the InienuUional Journal of Leprosy and the Leprosy 
Revteiff the Iniernaltoiuil Journal of Leprosy has ceased publication, and the Leprosy 
Remap is also not received regularly The foreign circulation of Leprosy tn India 
has also been affected, and due to this ond to the necessity of economy in the use 
of paper the number of copies printed has been reduced from 700 to 550 The war 
conditions have affected the work in another way also The nnnnftl l^rosy coarse 
under the auspices of the Association, usually hdd towards the end of the year at 
the School of Tropical Meiicine Calcutta had to be postponed this year because 
a sufficient number of doctors did not apply for admuKfon to the course, and no 
nominations were made by the Provincial Branches of the Association- i^wcver 
a ^ledal course was hdd at the School of Tropical lledldnc from 17th to a9th May 
for doctors deputed by the Bengal Branch 13 doctors attended the course and lo 
passed the examination held at the end of the course. 

The activities of the Bntish Empire Beprosy Relief Association are of two kinds 
(a) the work directly tnidpr the Indian Council at the School of Tropical Medicine, 
Calcutta and dbewhere, nncl (6) the activities of the Provincial Branches. Origiiially 
certain activities, such as resairch, training of doctors and oigamsatimi of propa- 
^.nda etc. were undertaken only by the central organisation- A noticeable develop- 
ment during recent years has been that some of the Provincial Branches spedally 
the Madras Provmcial Branch have been taking a prominent share in these activities- 
The Central activities and the activities of the Provinaal Branches are reported 
sqiarately later on in this report 

Durmg 1943 Dr John Bowe relmquish^ his appointment as a Research Worker 
under the Association. Dr Bowe joined the Association as a Research Worker in 
1933 became the Head of the B^rosy Deportment of the School of Tropical 
Medlcme m 1935 on the retuement of Dr Muir The Governing Body takes the 
opportumty of plnrfng on record their appreciation of the valuable work done by 
Dr Bowe during a penod of ten years. Dr Dharmendra an officer of the Medical 
Research Department of the Government of India has taken his place. 

At the request of the Govcmment of Orissa Dr Dharmendra and Dr Santra 
paid a abort visit to Orissa to help the Govcmment in formulating their future 
anti leprosy programme for the province. In 1938 the Onssa Government sanc- 
tioned an anti l^rosy scheme at a cost of about Rs 30 000 per annum, m the first 
Itwtflncp for five years. At the end of this period it was considered desirable that 
before tnlnng any fur ther steps the work of the past five years should be carefully 
examined- The woildiig of the existing anti I^rosy scheme was reviewed, and 
auggestiona for its improvement were made. The services of the central organisation 
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Epdem%olog%cal studies —{a) Epidemiological studies of the Bankura Investiga- 
tion Cratre have been continuei The findings made during the last six years have 
been analysed. In this area, as m other similar areas, statements have frequently 
been made that leprosy is rapidly increasmg The study has shown that in spite of 
the absence of any effective isolation measures, there is no evidence that leprosy 
13 mcreasmg m the area 

Interestmg and important observations regardmg the chnical course of the 
disease have b^n made, and are summarised later The study has brought out 
the great prognostic value of the lepromm test m cases of leprosy, durmg the 
penod under study the type of the disease has changed from the neural to the lepro- 
matous m eight cases, and aU these aght cases had been lepromm negative when 
tested before the change. 

It appears that suffiaent epidemiological data about the disease in the area has 
been collected at the centre, and that the centre may now enta the second phase 
of its activity, ue to attempt to control the spread of the disease m the locahty 
by mtroducmg smtable methods of isolation. If it could be demonstrated that by 
isolating most of the infective cases m the area unda mvestigation the madence 
of the disease could be considaably lowaed m due course, it would be a great advance 
and would greatly stimulate anti-leprosy work m the country 

(6) Dr Santra, the Propaganda Offica of the Association, has continued accuratf^ 
leprosy surveys of the whole population of selected small areas This year he has 
work^ m two areas m Bihar, and m one area m Bombay His findings have shown 
that the marked disparity of the mcidence of the disease m the two sexes which is 
often reported is not a constant feature m aU areas In the two areas m Bihar the 
proportion of the cases in the two sexes was about equal, m the area surveyed m 
Bombay 63% of the cases were found m males. 

Publication and Propaganda — ^The propaganda material published by the 
Assoaation is stocked at and issued from the Cross Depot through the courtesy 
of the Indian Red Cross Society In addition to the free issues, articles of the 
value of Rs 1,749-6-3 were sold during the year as against Rs 592 m the previous 
year This material comprised 13,914 books and leaflets, 7^ posters and 480 
shdes 2,500 copies each of the two propaganda leaflets, 'Five Qu^tions about 
Deprosy' and 'Fight Deprosy with Knowledge', m Urdu were pubhshed for general 
istnbution. A new book entitled 'Popul^ Decture on Deprosy' is under prmt 
and will be released shortly 

The quarterly journal. Leprosy ui India, continues to serve a useful purpose 
This journal is produced m the Deprosy Department of the School of Tropic^ 
Medicine, and is issued from headquarters. It is a quarterly record of the sto^ 
of leprosy and of anti-leprosy work m India and m other countnes On account 
of the non-receipt of foreign hterature on leprosy, specially the International Journal 
of Leprosy, the production of Leprosy in India has become more difficult because 
of paucity of smtable material However, the high standard of the pubhcation 
has been mamtamed On account of the restncted foreign circulation and of the 
necessity of paper economy, the number of copies prmted has been reduced from 
700 to 530 Its pubhcation cost the Association Rs 852 durmg the year, of which 
a sum of Rs 512 was recovered from subscnptions and advertisements The Leprosy 
Review which is pubhshed by the Bntish Empire Eeprosy Rehef Association, Eondon, 
13 also circulated m India 

The Provincial activities 

The reports of the Provmcial Branches are abstracted m Part IV of this report. 
5!hese reports mdicate that a steady progress is bemg made m the various provmces 

’ T . activities, such as treatment of cases of leprosy, propaganda, teachmg 
institutions, surveys, etc , have been continued The epidemiological, 

1 and immimological studies m Madras have continued, the details of these 
V ' will be found m the Report of the Madras Provmcial Branch. An outstanding 
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development during the year in Uadros has been the estubUahment of Special Leprosy 
Departments in the teaching hospitals, the Leprosy Department at the Gen er al 
Hospital Madras 13 fully organised and the orgai^tion of the Leprosy Departments 
at the Stanley Medical College Hospital Royapuram Madras and at the Kin g 
George s HospitaL Vlzagapatam are proceeding 


Financt 

The audited statements of accounts together with the Honorary Treasurers 
explanatory remarks will be found in Part in of this report These accounts show 
that the financial position of the Association continues to be satlafaetory As in 
previous years more than half the income was distributed to Provmcial Branches 
for expenditure on local activities whilst the amount retained at headquarters was 
spent on objects which benefit the country as a whole 


Govermng Body 

LL-CoL E Cotter Cl E LM.S Pubhc Health Commissioner with the Govern 
ment of India coutmued os Ghairmnn of the Governing Body and Mr K. Sanjiva 
■^^-iRao CI,E. and Sardar Bahadur Bolwnnt Singh Pun OB,E os Honorary Treasurer 
and Honorary Secretary respectively There have been five vacancies on the 
Governing Body during the year which have been filled as follows — 

I Lieut-General G IVilson Director of Medical Services in India mco 
Major-General A. C Munro retired. 

a Major<kneral J B Hance Director-General Indian Medical Service 
vice Lieut -General Sir Gordon Jolly resigned 

3 Dr Dhannendra Officer in Charge of the Leprosy Department School 
of Tr^ical Medicine Calcutta owe Sir Muhammad Zafmliah Khan 
resigned 

4. Lieut -Colonel H. Williamson Surgeon to the Viceroy, wes Lieut -Colonel 
Elliot transferred 

S Lieut-Colonel C A. Bosnian Additional Public Health Commissioner 
vtco Alajor C K. Lakshmanan transferred 
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EDITORLAl- NOTES 

Sodium MoTThtuUe and EC CO tn(h^ irtalmtnt of Lsproiy 

The two drugs 'll present In common use for the special treatment of leprosy 
the hydnocarpus oil (plain or creosoted) and ethyl esters of hydnocarpus oil 
(iodised or creosoted) In countries where the oil is not produced sodium aalts of 
tatty aada of the oils ore sometimes used as they ore easier to export because of 
their small bulk. Intramuscular and subcutaneous injections of these salts are 
painful and hence they ore usuollj given by the mtravenous route However 
Intravenous injection of these salts is apt to cause endophlebitis and obliteration 
of veins. 

During the early days of the treatment of leprosy by mjections various othef 
preparations had been tried, but were ultimately given up Most of these drugs 
have gone out of use but occasionally one comes across references to the use of 
some of these drugs even at the present day not only by individual medical 
men but also by some leprosy climes and hospitals. Two such preparations which 
need a special mention in this connection are Sodium Morrhuate and B.C CO 

Sodium morrhuate is the sodium salt of fatty adds of cod liver oiL It was 
mtroduced m the treatfnent of leprosjl by Rogers m 1919 in the belief that the 
power of destroying the add fast bacilii possessed by the unsaturated fatty acids of 
hydnocarpus oil was shared by other unsaturated fatty adds. He found that unlike 
the sodium salt of fatty aads of hydnocarpus oil, sodium morrhuate was quite 
DjT^imtant when given mtraveuously but that it was equally effective m the 
treatment of leprosy Sodium morrhuate may be of some value but experience 
with this preparation has shown that m the treatment of leprosy it is inferior to 
hydnocarpus preparations Because of this it has never be^ popularly adopted 
and extensively used in the treatment of leprosy No reference to the use of sodium 
morrhuate in the treatment of leprosy is found m the modem hteraturc on leprosy 
For the special treatment of leprosy h>dnocarpus preparations have been the 
mainstay for centuries. In this connection the International Congress on leprosy 
‘ held in Cairo m 1938 observed that Hydnocarpus oil and its esters adminlkered 
intramuscularly subcutaneously and intradermally remam so far as our present 
knowledge goes the most efficaaous dru^ for the special treatment of leprosy^ 
f The other drug that deserves mention here is E.CCO which is a mixture of 
hyl esters of hydnocarpus oil camphor creosote and olive oiL i to 3 c.c. of the 
«. ethyl esters are diluted with 3 c,c. of oUve oil and 0*5 CTam camphor and 0 5 c.c. 
jof double distilled creosote are added as anodjme and antiseptic. The addition of a 
diluent was necessitated by the fact that undilated esters were found too painful for 
continued use This dilution with an inert oil was made on the analogy of dilution of 
the hydnocarpus oil itself The method of parehteral injections of hydnocarpus 
oil was mtroduced as early as 1894 by Tourtoulls Bey an Egjqitlon worker but its 
^^enerol adoption was greatly dela3red by the fact that the oil availaWe then and for 
f >me years ^bsequently was foimd too painful for injections In an attempt to 
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overcome this difficulty the hydnocarpus oil was combined with other inert oils 
and anodyne substances The best known of these mixtures is that of Heiser and 


Mercado The Heiser-Mercado mixture consisted of hydnocarpus oil, camphor and 
resorcm Tater, it was found that the irritant properties of the od were caused 


by the presence m the oil of the decomposition products, and that the oil expressed 
from fresh npe seeds was qmte smtable for mjection without any diluent Con- 
sequently undiluted hydnocarpus oil (plain or preosoted) has totally replaced the 
oil mixtures 


Similarly the esters when first mtroduced were found too painful for injections 
and like the oil were diluted with mert substances and anodjmes This was how Muir 
mtroduced the E C C O mixture containing ethyl esters, ohve oil, camphor and 
creosote Eater with the improvement m the methods of prepaiing the esters it was 
found that dilution with mert substances was no longer necessary This led to the 
replacement of the E C C O mixtures by creosoted esters In the Phihppine 
Islands and some other places the iodised esters have been very extensively used with 
satisfactory results 

Thus the use of both sodium morrhuate and E C C O m the treatment of leprosy 
ongmated m the Leprosy Department of the Calcutta School of Tropical Medicme 
With further experience, however, this department has now for long given up the 
use of these two preparations However, not a few pnvate medical men and soms, 
leprosy chmcs stiU seem to prefer these preparations to the undiluted oil or esters 

There appears to be no justification for a drug like sodium morrhuate to have 
any place m the routme treatment of leprosy smce we know that so far, the hydno- 
carpus preparations are the most efficacious drugs for the special treatment of leprosy 
For the use of E C C O also there appears to be no justification because dose for 
dose the mixture contams much less of the active therapeutic agent For example, 
a patient gettmg ficc ofECCO receives only i 5 c c of the ethyl esters, while 
another patient gettmg 5 c c of the ethyl esters derives benefit of the full 5 c c. 


ORIGINAL ARTICLES 


A SIMPLE METHOD FOR fi?HE PREPARATION OF IODISED 
HYDNOCARPUS OIL 

By Dr. A Shaha Rao, Leprosy Officer, Hyderabad State, Hyderabad-Deccarr^ 

While hydnocarpus oils -and their denvatives are extensively used as special 
drugs for the treatment of leprosy opmion is as yet divided as to the relative merits 
of the various preparations We find, therefore, different preparations finding 
favour m different parts of the world Pure chaulmoogra group of ods are exten- 
sively used m Japan In the Phihppmes the iodised esters have found favour, 
while m India creosoted hydnocarpus oil is the standard antileprotic drug 

If properly refined accordmg to the method of Perkins (1927) the oil of com- 
merce loses all its imtatmg properties and the resultmg product does not require 
the addition of any analgesic substance before mjection As m Japan pure oil 
could be injected m large weekly doses Ethyl esters have an inherent imtatmg 
effect which is corrected by the addition of lodme The question whether iodine 
enhances the effect of ethyl esters has been reopened by Lara and Samson (1934) 
They consider that iodine not only acts as a corrective but that it has a real 
"therapeutic value 

^^kOwmg to the abnormal pnces of creosote and its unavailabihty, workers m India 
y^ymg other substitutes Dharmendra and Santra (1944) have recently reported 
^tnal of iodised hydnocarpus oiL Preparation of iodised ethyl esters require 
ffi care If the temperature and time of heatmg are not properly controlled 

/ 2B 
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(Cole 1933) sujibght aod exposure to air make tbe iodised esters more irritating 
The method of preparation of imhscd hjdnocarpus oil given by Dhormendra and 
trtiiitra IS a modification of Cole s method for esters, (1929) A small quantity of 
sterilised oil is mbk-cd v.ith a Lnown quantity of iodine powdered m a mortar and 
ground into a fine paste The paste together with the requisite qiiantit> of oil is 
then transferred to a stoppered flask and kept at a constant temperature of i4o‘'C 
for 30 minutes On cooling the brown product is filtered tested for free iodine 
and sterilised lu ampoules It would be seen that such a method is qmte unsmtable 
to a tTa\ eUing oflicer with little equipment and less of assistance Some years back 
when I was in charge of the Kanvan Leprosy Clmic t devised a very simple method 
for iodising h> dnocarpus oil The iodised oil prepared by this method was extensively 
tried for a period of tw-o 3 ears m the Karwan Clime which is a whole-time dime 
workiug 6 da}^ a week with a daily attendance of 60 to So patients The preiiaration 
was found quite sati&factor3 and I ora publishing this method of iodisatiou in the 
hope that it ma3 be of help to other workers like myself who are handicapped by 
want of facihties. 

The method of iodising the oil is as follows 40 grs. of cheimcallj pure iodine b 
added to i oz 2 drs of pure ether in a 2 07 stoppered bottle and shaken well 
for about a minute The iodine dissolves imiuediatdy The iodised ether is then 
^added to i lb of atcrihacd and cooled pure bydnocarpus oil (supplied by the 
limxkulam Trading Co) On shokmg the resulting iodis^ oil is of a brown colour 
and can be utilised Immediately for injection On exposure to air and sunlight the 
oil loses its transparenc3 and assumes a dirty green colour after the lapse of two 
weeks Neither the brown nor the green oil shows the presence of free iodine when 
tested m the usual wa) with chloroform and starch solution ♦ and even after the 
lapse of a few months no precipitate b observed in any of the above samples. Though 
my usual procedure was to iodise oil every other dav I have extensively tned the 
samples wtuch have turned green and find no difference in their therapeiitlc value 

The oil iodised according to the above method has been injected intradennoUy 
as well as subcutaneously twice a week m the usual doses. The slight induration 
and hypcrpigmentfltion caused by intradermal injections disappear m about 
two weeks The freshly prepared sample is easier to inject than the pure oil and 
no case of ulceration or lepra reaction has ever been noticed by me 

During the past four years the oil iodised as above has been used in a very 
large number of cases of leprosy of all types viz. lepromalons simple neural and 
tuberculoid, ^Vhlle early coses of all types respond favourably to iodised oD 
advanced coses especially of the lepromatous type give highly variable results 
This remark however applies not only to iodised oib or esters but to almost any 
'f' Jg used in the treatment of leprosy 

laiSRAWim OTSD 

1 Cole H I (1929) PkiUppins Joum, Sei 40 p 503 

2 Cole H, I (1933} Ittiemai Jovm Lepnjty i p 139 

3. Dhjumendra Sontra, I {1044) Leprosy in India 16 p 54 
4 Lora C. B and Somsou J G (1034) InUrnai Journ Leprosy a p 81 


We have teated for Uia presence of free iodluo •everol ipcdmen* of oil freshly Iodised 
by the above method and have always found free iodine with dikirofonn and starch eolation 
However If after the addition of the iodino the oil U sterilised In an autoclave it tams dark 
Kceen and no free iodine Is found. Intradertnal injections of the oH Iodised according to the 
abo>rt method, both before aud after sterilisation, were found to be a little more painful than 
similar injcctlonj of oil iodised by the method wherefa a temperature of 140 C Is used for 
insuring a proper chemical combination of iodine and oil. Since for the raising of the tempera 
turo to I40*C. the only apparatus needed U a thermometer nTiH a sand both It is considered 
that this method should bo preforred If possible — Editor Leprosy in India 
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THE PROBEEM OF EEPROSY IN THE TEHRI GARHWAE STATE, U P ^ 


By I Santea [Leprosy Research Department, School of Tropical Medicine, Calcutta) 

Introduction 

For a long tune it is known that leprosy is very prevalent in the State 
Eeper asylums situated in British India, adjacent to the State, had always drawn a 
large proportion of their inmates from Tehn Garhwal Even after the Punjab 
Government decided not to admit any, cases from outside the provmce, the leper 
asylums at Tam Taran, Sabathu and Ambala have today 24, 71 and 31 cases from 
this State Dehra Dun has 12 such cases Thus at present at least 138 cases of 
leprosy belongmg to the State are found m the leper asylums m Bntish India 

The people of the State, because of its isolated geographical position and 
unmterrupted Hindu dynasty for the last 1,400 years, have been able to retam 
more of then ongmal cultiue than what has been possible m most other parts of 
India, from time unmemonal people have been observing some kmd of segregation, 
such as askmg the advanced cases of leprosy to leave the village and hve on its 
outskirts 

A real attempt bv the State to control the disease began in 1916 A census 
of lepers was made m that year, and 473 cases were recorded On 26th May, 191^ 
the Regency Council passed a resolution on the prevention and treatment of leprosy, 
and a leper asylum was opened at Barahat m Uttar Kashi The custom of isolating 
cases of leprosy m the outskirts of villages was to be practised more ngorously, 
the relatives of the patients were tied by a bond to observe the restrictions, and 
if they failed the leper was to be taken by force to Barahat colony and mamtamed 
there-at the cost of the relatives On the 31st January, 1917, the President of the 
Council paid a flymg visit to Barahat, he found only 19 inmates although it was 
beheved to have 117 He remarked that the phenomenal decrease was due to the 
fact that the monthly charge of Rs 5 from the relatives of the patient for his main- 
tenance was not paid and he was taken away home 

In 1919 the matter was agam taken up and on 19-2-19 the followmg resolution 
was passed unammously by the Regency Council ‘The Council approves of the 
segregation of lepers bemg made compulsory m Patti Mugarsanti as an experiment 
The lepers wiU be segregated m the leper asylum at Barahat, for each leper so 
segregated the leper’s village will be reqmred to contnbute on the followmg scale 
Gram 12 chattacks a day. Dal 2 chattacks a day, and Ghee or oil one seer a month 
If the contribution m kind is not paid the eqmvalent sum wiU be levied m cash 
The contribution is to be paid in a lump sum when the harvest is npa/ 
A Sub-Assistant Surgeon was to visit the villages of the jVIugarsautipatti, submit 
the names of all lepers to the chief Court for issumg orders of detention at Barahat 
colony, copies of which were to be sent to the Malguzars, Patawams, C M O and 
the Supermtendent of Barahat Eeper Colony It is not known if the scheme was 
ever enforced, but at present there does not exist any colony at Barahat 
' Sometimes before 1930 the lepers themselves formed another colony at Mum- 
kuti withm a mile of Rishikesh (Dehra Dun) The Durbar on the 8th August, 
1930, made a provision for a grant of Rs 4 per month to those lepers of the State 
who would stay at Munikirti, but those who hked to hve outside the villages 
(supported by relatives) were allowed to do so It is not known for how long this 
grant was paid , at present no such grant is bemg made since the condition for the 
grant was that the patients should not go about for beggmg, and this condition is 
not bemg fulfilled by the patients 


The Present Investigation 

In 1943 the State authorities wanted to organise the anti-leprosy work m the 
r- ^te , and they got m touch with the British Eeprosy Relief Association for this 
"^i^se As a result, a study was planned by the Research Worker of the Bntish 
)fee Eeprosy Rehef Association and the Pubhc Health Mimster, but due to 
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\Tirious reasons it could not be earned oid in full The details of the work done 
are given below 

General 

Ten days were spent at the Munlkirti colony Five weeks were spent m surveying 
40 villages situated in 8 pattis lying mostly in the western part of the State the 
part reported to have more leprosy than other places, Oidy the villages which 
were kx^wn to have cases and were withm 3 miles from the main road were selected 
for the survey There were many villages adjacent to the surveyed villages which 
were reported to have no cases and therefore not visited The survey^ villages 
were thus dehberately selected and therefore the findings made m these villages 
are not apphcable to the State os a whole. The villages surveyed have a total 
population of 7,082 and an incidence of 2 05% of leprosy Detailed figures are 
given later 

Tha-Mumkirii taper Colony 

At Manilarti all the inmates were examined, and enquiries were made regarding 
their economic and social conditions and their past hMones, Seven voids and 
I compounder of the State were present during the investiration at the ceJony 
These 8 men were instructed in the diagnosis and treatment 01 leprosy 

Number of wmates and tlietr domicile — One hundred and sixty seven persons 
Uve in Munikirti, of these 157 are coses of leprosy 9 healthy children of leper 
parents and i healthy wife of a patient Sex of the cases could not be examined 
as they had gone on a begging tour 

Out of the 151 cases examined 117 belonged to this State (79 males and 
38 females) 30 beioaged to British Garhwal 3 to Ahnorah and i to NepaL The 
reason given by the Bntish Garhwal patients for coming to ilunikirti was that 
here they got more food and enjo>ed freer life than at the leper asylum at Snnagar 
in Bntish GarhwaL 

The iype-iUsinbidion of the cases — Of the 117 patients bebngmg to the State 
53 (45%) were infectious and 64 non infectious. 

Tm living conditions and mainlenance — The houses have been built by the 
patients then^elves and most of them ore low thatched and clumsily built. The 
patients receive free ration from the Punjab Khetra and Kali Kambli Blhetra the 
two religious orgamsatious which look after the comforts of the pilgrims to Rishikesh. 
The monthly ration consists of atta 9^ seers nee 4 seers salt \ seer spices J seer 
molasses seer and ghee { seer They have to beg to obtam money for purchasing 
dal, vegetables and clothes For this purpose they at on the road-ade from 
'^Bnikirti to I^akhmonjhula and surround every cor or tonga that happens to stop 
at Munlkirti- Generally they do not go to Rishikesh except on the days they have 
to get their fortnightly ration from the Khetra and then also only to the place 
where the food is distributed 

The medical care of the patients — ^There ore no arrangements for riving treatment 
to the patients Some of the mmales during their previous stay m leper asylums 
had received trainmg in giving injections and dressing ulcers With a little eirondi 
ture arrangements for treatment could have easily been made with the help of these 
persons. 

The social life ai the colony — ^Most of these persons had developed leprosy in 
adult fife and had to qmt their villages. They wandered from asylum to asylum 
and ultimately settled at this place Now and then many of them go to their 
villages to see their children but there they have to stay outside the village 

The colony has 45 momed couples 67 unmamed men (mostl> old) 10 unmarried 
women and 9 healthy children The ages of the 9 children range from a few days 
to 4 years. 

The colony has a headman and a panchayat elected by the patients from 
amongst themselves. 

Of the previous healthy children m the colony one is in the PatioJa arm> and 
another a receiving education nt Debra Dun If some arrangement could be made 
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to separate the healthy children present m the colony, a large number of them are 
likely to grow mto healthy adults and become useful members of the society The 
parents of the children are willing to give away the children to smtable persons or 
institutions 

The State help — At present no patient gets any help from the State It is said 
that the monthly amount of Rs 4 sanctioned in 1930 was stopped because the inmates 
did not stop begging 

The rehgtoiis tiisMidxons — ^The Punjab Khetra and the Kah Kambh Khetra 
promde free ration to the inmates It is said that Rishikesh has about 2,000 Sadhus 
and Mahatmas On enquiry I found that no one ever visits the colony to impart 
rehgious instructions to the patients 

The past history of the patients — The enquiries made from the inmates indicated 
that a patient of leprosy, whether of the neural or the lepromatous type, in most 
cases could stay m his viUage imtil an ulcer appeared and then he had to go and 
hve outside the village After spendmg some tune outside the village, the patients 
usually left for other places since they found life less and less comfortable 


The Survey 

General — ^The survey was not lumted to any one Patti The villages situated 
near the mam road and known to have cases of leprosy were selected for the survey* 
These villages are mcluded in the various Pattis known to be affected with leprosy 
Forty such villages were visited The findings made are given below 

The gross findings — ^The mam findmgs of the survey are tabulated below — 


Population j 

Casfs I 

Inadence % 

Proportion of 

N 

h 

Total 

T cases 

GO 

0 

114 

28 

142 

2 05 

20% 


The findings by Pattis — The findmgs made m the vanous Pattis are given m 
the foUowmg table — 


Name of Patti 

Popula- 

tion 

Percentage 

Casus 

Inci- 
dence % 

Type dia 
tribution 
Proportion 
of 1/ cases 

Sex distri 
bution 
Proportion 
of cases 
in males. 

population 

examined 

N 

B 

Total 

Naguu 

463 

30 

3 

2 

5 

I 08 

40% 

8o?r^ 

Bhandaisu 

709 

60. 

12 

3 

15 

2 II 

20% 

80% 

Badkot 

I 034 

75 

15 

5 

20 

I 93 

25% 

85% 

Thakral 

2 459 

75 

35 

8 

43 

1 74 

18% 

72% 

Badlar 

525 

zoo 

12 

I 

13 

2 47 

8% 

54 % 

Ramasaram 

991 

55 

19 

5 

24 

2 42 

20% 

79% 

Mugarsauti 

340 

65 

10 

2 

12 

3 52 

17% 

75 % 

Silwar 

561 

60 

8 

2 

10 

178 

20% 

80% 

Surveyed area 

7 082 


114 

28 

142 

2 05 

-0% 

75 % 


Type and sub-type of the cases — ^The distribution of the cases mto types and 
sub-types, and the extent of the disease is shown m the foUowmg table — 



Na 

Ns 

Nt 

ly 

107 

35 

1 2 3 

123 

I = 3 

123 

Male 

7 15 14 

I 8 6 

14 10 0 

550 

22 3 0 

310 

5 12 5 

I 2 3 

8 23 20 

19 15 0 

25 4 0 

6 14 8 

142 
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‘ Of the nearo-onaesthetic cases 31 were classified os Naj and Na_ These 
cases had only areas of anaesthesia without any defonmties or ulcers. These cases 
constitute 22% of the total cases. In the absence of ulcers deformities and macules 
these cases ore likely to be missed if the examination is not very thorough In 
case a majonty of them ore missed m a survey the proportion of L cases m the area 
would work out to be very high 

It has often been stated that in the northern liills of India leprosy is virulent 
and that tuberculoid cases are not found. However amongst the cases found in the 
present survey 29 or 20% were foimd to be toberculoid In one of these coses the 
superficial peroneal nerve was as thick ns the thumb of the mam Except one 
none of the lepromatoos cases had throat affection A few had eye affection but 
none bad his e>e destroyed No cose of leprotic olopeaa was seem 

Type-dxsirihuiion of llie cases by sex and age , — ^The following table gives the type- 
distribution of the cases by sex and age — 


1 

Naujut 

LffpaoiuTODS, 1 

TotoL 

Proportion 
of cojcs in 
the age group. 

Mole 

Fcraole 

Total 

Male 

Female 

TotaL 

0-14 

4 

3 

6 

0 

0 

0 

6 



31 

0 

30 

0 

3 

13 

43 

293% 

J5 and over 

60 

18 

73 

13 

3 

16 

94 

66-lZ 


83 

39 

114 

33 

6 

28 


90 8% 


The proportion of cases in children is very low (4 and no Icpromatous 
ttises have been found in them. The age group 15-34 ^ resjjpDSiblc for about 
30% of the cases and about one thifd of these arc Icpromatons. ^The age group 35 
and over is responsible for the largest proportion of the cases (66%) but only 
about one-sirth of these cases are lepromatoos 

The village tsolalton seen during the survey — Eleven neural and five Icpromatous 
cases were seen isolated outside the villages The neural cases were mostly Naj 
ones. Out of the 8 Pattis visited isolation was practised In 3 Pattis. In the higlicr 
hills and in the ravine isolation does not seem to be in vogue 


SOGOESnONS 

The doielopmcnl of ihe colony — IVrth the limited resources available the most 
profitable line of work appears to be the development of the colony at Munikirti 
/ildie conditiona at the colony should be made more attractive and proper arrange- 
ments should be made for the treatment of patients As far as possible only 
infectious cases should be admitted The colony should servo the whole State but 
special efforts should be made to bring oU the infectious cases from at least one 
Patti so that in time it may be possible to demonstrate the effectiveness of Isolation 
03 a method to control the spread of the disease m a locality 

The staff at the colony — medical man trained in leprosy work should be in 
charge of the colony It may be necessary to select a person for the job and have 
him trained. One of the duties of the officer may be to tour in the State and find 
out suitable cases for admission to the colony This will necessitate the provision 
of on aBsJstant who can cany on the work In the absence of the officer in charge 
on tour The assistant shonld also be trained m leprosy work. 

Trained injectors and drcsscra shall be needed Among the present patients 
at the colony there are some who have worked as injectors and i’essers in leper 
asylums for several years. These persons can be empIo>cd to do the jobs, and 
should be paid for their services. 

For the sake of maintaining discipline and of preventing the patients from 
going out for begging it may be necessary to employ a few of tlie inimitcs ns special 
policemen When this is done the existing public nuisance will be removed and 
charities in vunons shapes can be exjicctcd from neb pilgrims. 
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Mamtenaitce of the inmates — ^With the help available from the two ElhetrasT^ 
will not cost the State much to look after the patients It is advisable to make some 
regular arrangements with these Khetras 

Buildings and equipment, etc — ^It wiU be necessary to build a dispensary and a 
small ward for patients neediug indoor treatment Quarters for the patients can 
gradually be built The supenntendent and his assistant can stay either at Rishikesh 
or Munikirti Syrmges and drugs for injections have to be purchased 

The cost of the above scheme — ^The following is a rough estimate of the cost 
(based on nori^ pre-war rates) of puttmg the above suggestion into action — 

Non-recurnng expenses — Rs 

Dispensary and Ward 1,000 

Eqmpment 400 

Traiiung of the Supdt 300 

Improvement of the water supply 300 

Totad 2,000 

Recurring expenses for 200 patients — ^ 

Clothes @ Rs 6 per 5'ear per patient 200 x 6 , 1,200 

Allowance for dal and vegetables (other ration to be supphed ^ 

by the Khetras) @ Rs 2 per month 200 x 2 x 12 4,800 

Allowance of two mjectors (patients) 10 x 2 x 12 240 

Allowance of one dresser (patient) 8x12 96 

Allowance of two pohcemen (patients) 5 X 2 X 12 120 

Medicine, etc 400 

Allowance to Medical Officer 100 x 12 1,200 

Assistant 25 X 12 300 

Building of cottages and repair to existing ones 600 

Total 8,956 


An Advisory Committee — In the interest of the working of the colony it would 
be advisable to have an advisory committee with representatives from local pubhc 
and rehgious and social organisations "This would stimulate pubhc mterest and 
will be instrumental m gettmg increasmg amount of moral and financial support 
from the people The scope of the colony may in this way be greatly extended 
without any additional cost to the State 


ABSTRACT FROM CURRENT LITERATURE 

An investigation of the effects of Cocoyam on leprosy by T F Davey and 

C M Ross Lep Rev . Vol XV, p 3 

Oberdoerffer had suggested that a diet nch m cocoyam may predispose persons 
to leprosy This action of cocoyam was attributed to a sapotoxm which has a , 
specific action pnmanly on the adrenal glands The authors have investigated 
this matter by studying the effect of massive doses of cocoyam given to a group of 
children suffermg from leprosy 

Twenty-eight children were selected representmg all the mam types of leprosy 
(Group I) An equal number of controls was selected comparable m age, type and 
extent of the disease with those of Group I (Group II) All the children in both 
the groups were subjected to detailed observations from one cocoyam season to the 
next, and their progress was followed throughout the year 

March ist, 1940, when the experiment commenced, imtil June 30th, 
-hildren m Group I, m addition to their normal diet, were given massive 
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doses of cocoyam daily the average daily amount being 2 lbs of prepared cocoyam 
per chil(L The supply of cocoyam had to be stopped at the end of Jime os the 
cocoyam season was then over, and the tubers were unobtainable No cocoyam 
was given to the children in Group II Both the groups were kept under obsexva 
tion for one year up to March 1941 Throughout this period no leprosy treatment 
whatsoever was given The children m both groups were examined doily, weights 
were recorded weekly sedimentation test was earned out fortnightly and thorough 
bacteriological tests were earned out at least once a month, A detailed record 
was thus obtained of the progress of the children in both groups over a period of 
one year the only difference between the groups being that those in Group I received 
the massive doses of cocoyam for four mouths of the year 

The progress of the children in the two groups showed that the children in 
Group I suffered from no ill effects from the cocoyam consumed os a matter of 
fact their progress compared favourabl> with that pf children m Group II to whom 
no cocoyam was given 

The cocoyam used m the experiment was boUed before being given to the 
patients This is the usual method which the local people employ ft is possible 
that sapotoxin is destroyed by heat and the method of preparation of the cocoyam 
destroys the sapotoxuL If the sapotoxin is destroyed by heat the intake of cocoyam 
y **• lipt likely to be of much importance since it is never eaten m an uncooked state 
the uncooked tubers having on unpleasant aend taste The authors do not consider 
the results of their investigation to be conclusive but state that after providing 
and exaggerating the conditions of life favourable to the exhibition of speoffc toxic 
effect by the sapotoxin of cocoyam, they could not trace any deleterious effects in 
leprosy The authors summarise their article os under — 

X la order to hiTestigeto the action of the aapoto a dn of oocojim on leptoey and thereby 
estimate Its importance as a predisposing agent in tnfectlon wiu leprosy a group 
of children sofierlng from leprosy were fed with massive doses of csxoyam. Cases 
with low reabtanoe were selected in order to provide conditions most soitabLe 
for the exhlUtion of the toxic ejects of the sapotoxin. The children together 
with an equal number of controls, were subjected to detailed observetion for one 
year 

■z Ko deleterious edects whatever could be observed, 

3 Possible faHadea are dealt with end a wixler dlacnsaion on questions of diet and 
seasonal variations of appearoncea of leprosy leads to the concloslon that olthongh 
the sspotoxia may possibly exert some slight toxic effect in sctnal living condition 
tilt* action is not speciEc and the swotoxln Is bnt one among many factors pre 
disposing to Infecti^ with leprosy In Nigeria. 




REPORTS 

LEPROSY SURVEYJ DT HYDERABAD DECCAN* 

By A, Shama Rao Lsproty Officer 
Inthoductidn 

The surveys were earned out in the villages lying within a radius of 5 
from the existing leprosy clinics attached to the hospitals or dispensaries. House 
to house visits and diniml examination of cases and their contacts were maHt* 
The advantages of treatm en t of early cases and the importance of isolation of 
infections cases were impressed upon the public. Printed handbills were distnbuted 


In 1943 the Hyderabad Oovemment aanctloned a achemo of carrying out a leprosy fcurvey 
in the State over a period of two year*. Selected areas la 9 out ol the 17 districts In the State 
have already been survey and the work in the other distiicts Is In progress. Report on the 
survey findinp la j districti appeared in oar January 19^4 itsuo The findings made in the 
other 4 ^trlcts are abstracted here.— .Erflier Ltprosy in InJin, 
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explaining the nature of leprosy, its early signs and symptoms, and the methods 
of prevention and isolation. Magic lantern lectures were given m the villages 

The findin gs m the different distncts will first be given distnct by district and 
then the mam findin gs made m all the districts will be summarised 


Gross findings 


Karhinagas Disthict 


No of villages 

Area 

Total 

Cases detected 

Percentage 

Incidence 

population 

N 

D 

Total 

of I, cases 

% 

36 

200 sq miles 

48,818 

91 

28 

119 , 

23 53 

0 24 


Type, age and sex distrtbniton of cases 


Age 

group 

Cases 

Per- 

centage 

of 

h cases 

Per- 
centage 
in age 
group,^ 

N 


Total for age groups 

M 

F 

Total 

M 

F 

Total 

SI 

i 

F 

Total 

0-14 

■9 

2 

II 




9 

2 

II 

0 0 

9 24 

15-34 


9 

25 

8 


8 

24 

9 

33 

24-24 

2773 

Over 34 

■js 

15 

55 

15 

5 

20 

55 

20 

75 

26 67 

63 03 

Total 

65 

26 

91 

23 

5 

28 

88 

D 

119 

23 53 

IOO% 


Wabangal District 


Gross tnadence 


No of 

Area. 

Total 

Cases detected 

Percentage 

Inddencc % 

villages 1 

population 

N 

a 

Total 

of h cases 

12 

75 sq miles. 

16 860 

El 

24 

Di 

47 06 

0 3a 

1 


Type, age and sex dtstnbuiion of cases 




Age 

group 

Cases 

Per- 

centage 

of 

Jj cases 

Per- 
centage 
in age 
group 

N 


Total for age groups 

M 

F 

Total 

M 

p 

Total 

#1 

a 

Total 

0-14 

2 

2 

■9 




2 

2 

4 

0 0 

784 

15-34 

5 

8 

mm 

10 

2 

12 

15 

10 

25 

48 00 

49 02 

Over 34 

7 

3 

El 

10 

2 

12 

17 

5 

22 

54 54 

43 14 

Total 

14 

13 

27 

20 

4 

24 

34 

17 

B 

47 06 

IOO% 


Gross findings 


Adhabad District 


No of 

Area. 

Total 

Cases detected. 

Percentage of 
1/ cases 

Incidence % 

villages 

population 

N 

B 

Total 


200 sq miles 

26893 

59 

23 

82 

28 05 

0 30 
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Type age and sex dtslnbidion of cases 


Age 

group 

Cisss, 1 

Per 

cectogQ 

of 

L caoej 

Per 

centage 
in age 
group 

H 

1 1 

1 Total for age gronpo. j 

M 

F 1 

Total] 

51 

F 

Total 

B 

B 

Total 


6 


6 



■1 

H 

B 

6 1 


73a 

>3-^ 

9 

9 

18 

J 

z 


13 

10 

33 

21 ^ 

a8v3 

OTO34 

*5 

10 

35 

10 

a 

kI 

4* 

13 

33 ; 

33-96 

64-«3 

Total 

4° , 

19 

59 

20 

3 

1 1 

60 

32 

83 , 

28-03 

100% 


Grass findings 


Nanded District 


No of 

Bi 

Total 

1 Cooea detected. | 

Percentage of 
I4 coses 

Xnddence % 

villageo. 

populatloa 

N 

L 

Total 

■tS 

aoo »q mUcj^ 

21932 

iS 

23 

81 

J839 

0*36 


Type age and sex dtsiribniten of cases 


Age 

group 

Caibs. 

Per 

contoge 

of 

Ifcaseo. 

Per 

centogo 
in age 
group 

N 1 

1 ^ 1 

1 Total for age gronpo. 1 

M 

F 

Total 

M 

P 

I Total 

B 

B 

Total 

0-14 

X 

5 

■9 




B 

5 

B 


864 

*5-34 

*3 

2 

■B 

II 

1 

1 

30 

3 


4* 37 

3580 

Over 34 

2X 

13 

eI 

7 

4 

1 

39 

16 

Bl 

3444 

3338 

Total 

39 

19 1 

0 

18 1 

3 

I *3 1 

37 

*4 

1 8' 1 

3S3tr 

100% 


main findings in all the four dxsinctu 

The mom findings in all of the four districts are summarised in the following 
table — 


Districto survej-ed. 

No of 
villageo 
surveyed. 

Total 

population. 

Total 

No of 
cueo. 

Percentage 

Inrideuce. 

Percentage 
of Lcfjeo. 

Percentage 
In children 
belov 
xj years. 

Kotliiinagar 

Warangal 

36 

12 

48 818 

16 860 

H9 

ll 

0*34 

0-30 

*3 33 
47*06 
28-03 

9*34 

7 84 


40 

26 893 

030 


Handed 

48 

31 952 

81 

0*30 

28 39 


SoHE COMMBlfTS ON THE ABOVE FINDINOS. 

Incidence 

The mcjdence of the disease in these districts varies from *24 to 36% The 
incidence in these districts is lower than in some of the western districts surveyed 
(Osmanabad 0*87% Bldar 0-75% and Gulbarga 0*45%) 
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These survey figures for the incidence of leprosy are from 6 to 30 times higher 
than the figures reported in the 1931 census for these distncts 



While leprosy has been found m all castes, the madence has been highest m 
the lower castes, such as Dheds, Mangs, Shepherds, and Toddy-tappers 

Type dtslrtbiiHon 

The proportion of lepromatous case vanes from 23% in Kanmnagar to 47% 
m WarangaL Thus the percentage of lepromatous cases has been found to be 
high m all the areas surveyed 


Age dtsirtbuitoit 

The proportion of cases m children below the age of 15 in all the four distncts is 
below 10 ^us in all distncts surveyed, the proportion of cases in children is 
rather low 


Sex dtstrihtUtm 

Over 70% of the cases detected have been in males, 1 e the ratio of cases in 
males and females is about 3 i * 


* These figures caunot be accepted as truly representing the sex incidence of the disease 
because of the prevalence of males, and the absence of a female to examine the ladles —Editor 
-1" ' t» India 
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Caiiclunoiis 

In view of the tibove findings it 13 considered that leprosy is not a serious 
problem in the areas surveyed • 

Some genbbai, mroaMAtioK about tbs areas survbysd 


The following table gives some general Information about the areas — 


District 

Race 

1 AlUtude 

[RoiniaU.^ 

Climate 

Isolation ot 1 
leproey casea. 

j Main crop 

B&rlmtugar 

Telaagano 

Soo-1000 

36 1 

Hruutd 

Some home 

1 Rice Jowsr 





isolation 

moiie 

Worangal 

Adilab^ 

Do 

Do 1 

200-i00 

400-000 

36 

Dry 

Hot and diy 

Do 

No 

Rico Jowar 
Rico jowar 




3 S j 

in cammer 
Cold in winter 


maixe 

Ntndcd 

Marhata I 

4OO-&OO 

30 1 

Do 

Some home 

Jowar wheat 


wada 1 



bolatloti 

poise 




Annual Report ot the Anti leprosy Work in Ceylon lor 1943 

The report opens with the remarks that in spite of the difficulties associated 
with the war condition the anti leprosy work in the Island has been progressmg 
satisfactorily There have been a certain omonut of dissatisfaction owmg to reduced 
ration cd nee in one of the hospitals durmg the latter part of the year There were 
several hostile demonstration against the adnumstratiou and la one Instance even 
the armed police had to be summoned— 

The anti leprosy work In Cejion includes (i) the momtenance of the two 
hospitals for segregation and treatment of infectious cases of leprosy (3) the 
maurtenance of 24 outdoor cHmea attached to civil hospitals and dimerBanes for 
treatment and observation of non infective cases of leprosy (3) the field orgonisatioa 
for detection of new cases of leprosy etc 

The report under lervicw gives a bnef outlme of the work done duimg the year 
on rhe above hues and is abstracted below 

Leprosy haspUals — ^There are two leprosy hospitals one at Hindola and the 
^her at llontivu. These hospitals are mainly for the segregation and treatment 
* of the inlective cases of leprosy hut coses of the neural type needing treatment for 
compheations such as ulcers etc are also admitted into these hospitals 

At the end of 194a there were i 073 cases scheduled in the two hospitals 
Durmg 1943 there were 137 admissions and 29 re-admissions. During the same 
period 8 patients were discharged 130 died and ii were repatriated to India, le 
at the end of 1943 there were 1 090 cases scheduled at these two hospitals Of 
these I 090 cases 121 were absconding and 63 had left so that only 806 cases were 
living at the two hospitals at the end of 1943 The hospitals provided fadhtles for 
occupational therapy and educational and recreational activities The faeffities for 
occnpational therapy included vegetable gardemng animal husbandry and weaving 
etc. The education department maintains school at both the hospitals lecreationol 
activities including shows of cmema and provision ot indoor and outdoor games. 

CAnifs— Do^g the year there were 24 dimes operating m the endemic areas- 
They are meant for the treatment and observation of non iiJective eg s** of lepre^ 
and ate attached to avd hospitals and dispensaries Dnrmg the year IA7^ 
were scheduled to these clinics 389 for treatment and 93a for obsei^tioo 


~ ~ '—'ll—. 

• The lnddeam and tl^ proporttoa of cok* In children it not rtry bl^ 
o(lepromatpmcn»:» In«Ul^oreMishlgh Wo do not consider that the 
is not a actions ptobleni In these tress U Jnstifisble.— Aiilor Lefwsy I« f 
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Fieli work — ^The field work consists of home visits for observation of paroled 
cases and contacts, examination of schools and leprosy propaganda, etc 

During the year 195 fresh cases of leprosy were detected against 180 in 1942, 
248 m 1941, 330 m 1940 Of the 195 cases, 64 were amongst contacts of previoudy 
known cases of leprosy 

Seventeen (8 7%) of the cases were m children below the age of 14. One 
hundred and fifty eight (81%) of the cases were found amongst the males and 94 
(47%) of these cases were of the lepromatous type One hundred and one (53%) 
were of the neural type 

Of the newly detected cases, 76 lepromatous cases have been segregated mto 
hospitals and 18 are waiting for segregation Of the loi neural cases, 20 have been 
admitted mto the hospital for treatment of ulcers and 81 have been discharged 
on parole 

Present leprosy picture on ike Island — ^The total number of hving cases at the 
end of 1943 was 2,823, t.oQO hospitals and 1,733 on parole The total hvmg cases 
at the end of 1942 was 2,857 The report eni with the followmg conclusion — 

It 13 encouraging to note that the total number of living cases of leprosy which 
showed a decrease In number since 1941 has maintained that downward trend In ^Ite 
of difficult conditions of war poverty malnutrition and rationing of food The whole 
Island Is now under the organised scheme of Leprosy Control Prior to 1941 the neg,*r 
detections were over 350 cases per year but now this number has decreased to about 200 
for the year The number amongst children which was over 50 per year for a number 
of years is now below 20 for the last three years These results are no doubt the result 
of organised control of leprosy and other Public Health measures 


Report for 1943 — Premananda Leper Dispensaries 

This IS a report of an organisation which runs two leprosy dimes, one at 259 
Upper Cucular Road, Mamcktola and the other at 3-A Nibaran Banerji Road, 
Kahghat These dispensanes are doing excellent work for leprosy patients amongst 
both general pubhc and the beggars of the city 

The report opens with a reference to the economic distress expenenced in the 
provmce dunng 1943, and its effects on the workmg of the dispensaries The 
econonuc distiess caused a shght drop in the number of patients and m their 
attendance During the year 757 new cases were treated at the two dimes Over 
1,000 old cases bdongmg to the nuddle and workmg classes of people, and 258 
beggar patients attended the two dimes The home visitmg work was earned 
imder difficult conditions on accoimt of the food crisis m the city 

A batch of gul students from the Sir John Anderson Health School received!?, 
short course of tr ainin g m leprosy for two weeks Special attention was given 
to the diagnosis of early cases of leprosy 

On accoimt of the generosity of the donors it was possible to have the usual 
Christmas feastmgs at the Mamcktola dime and at the Albert Victor Hospital, 
Gobra 


The Annual Reports for 1943 of the Provincial Branches of B E L R A 
These reports are here all abstracted 
Madras 

General 

The Provmaal Council is responsible for certam special branches of leprosy 
work and for the mvestigation work done m the Presidency, the routme work of 
leprosy diagnosis and treatment, etc bemg left to other agenaes 

Dr R G Cochrane, Chief Medical Officer, Lady WiUmgdon Leprosy Sanatonum, 
Chmgleput, is the Honorary Secretary of the Madras Provmcial Council, and duects 
the various hnes of mvestigations, but m charge of each investigation unit is a 
trained officer 
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The Honorary Secretary also advises the Government on the gradual buildmg up 
of on anti-leprosy scheme which will ultimately a)\’er the whole Presidency Outilr^ 
for a scheme for post war reconstructfou lo leprosy work have been placed before 
the Government It is sincerely hoped that the subject will receive mcreosmg 
attention in the post war world ^for it cannot be too strongly emphasised that 
unless leprosy is considered as primarily a medical problem and governments are 
prepared to spend a great deal of money and encourage men of the highest grade to 
specialise m the subject no advance will be made and leprosy will remain an 
unsolved problem. 


Special Investigations. 

The work of the Provmcial Council is earned out at the following investigation 
centres — 

1 Lady WHhngdon Leprosy Sanatorium Chingleput 

2 Silver Jubilee Chnlc for the Study of Childhood Leprosy Saidapet 

3 Rural Leprosy Investigation Centre Polambakkam 
4- Urban leprosy Investigation Centre Madras Citj 

5 Children s Sanatorium Ctohpur Salem District. 

6 ^Iver Jubilee Clime, Madura 

The work of these centres is very bnefly discussed below — 


Lady WtlUngdon Leprosy Sanatonum CluiigUpiii 

Clinical histological immunological and therapeutic studies have been con 
tupfCd in this SanatoriimL The following observations have been made — 

Cltmcal afid htstologieal sttdtes — ^The macules of leprosy can generally be divided, 
histologically into the following four groups — 

(a) Macules that show IndeBmte or non-spedde histology This group can be 
subdivided further according to whether or not there is evidence of 
commencing nerve Involvement 
(dj Macules which show definite tuberculoid histology 
m Macules which show definite leproma histology 

Macules m which the features are not characteristic either of tuberculoid 
or of Icpromatous patches. These macules are included under the 
term intermediate or border line cases, 
studies have confirmed the opmion previously held that true tuberculoid 
leprosy does not develop mto Icpromatous leprosy 

A detailed histolo^cal study of the lepromatous type of leprosy has been 
started 'Hie study so far made indicates that there may be sev erol sub-types in the 
lepromatous tyiie 

/mftuifio/o^tcal siudtes — The work on the lepromm test hijs beeu continued 
refined lepromin obtamed from Calcutta or prepared according to the Calcutta 
method boa been used 

It 13 confirmed that the positive lepromin test has a defimte relationship to 
prognosis and that atypical cases usually give atypical results with the lepromm 
test 

A study of the mtensit> of the reaction confirms the finding of the Calcutta 
workers that there appears to be a relationship between the seventy of the tissue 
reaction and the lepromin reaction in tuberculoid cases. However there does not 
appear to be such a correlation ship m cases of the mtermedlate group 

A positive result with the lepromin test has so far not been noticed in a lepro- 
matous case 

Therapeuttc siudtes — ^\Vork has been continued throughout the year on the 
trial of some new remedies but so far with completely incoddusive results. 

The experiment to discover the optimum dose of the hydnocarpus remedies 
has been continued but the results are incoodusrve 
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Investigations have been made on the best method of givmg injections of the 
hydnocarpus remedies Three methods were tried (a) Only subcutaneous injections, 
(6) only mtradermal mjections, and (c) a combmation of mtradermal and sub- 
cutaneous methods Judgmg by the number of cases that have become bacterio- 
logicaUy negative m the three groups, it is considered that a combmation of the 
mtradermal and subcutaneous methods ;s better than erther method alone This 
opimon IS strengthened by the fact that the average length of treatment m the 
group treated by a combmation of subcutaneous and mtradermal mjections has been 
shorter than m the other two groups, although the results have been more satisfactory 

Sp01lta»^O1^s arrest m leprmiiaiotis cases — ^It has been stated from time to time 
that lepromatous leprosy may become spontaneously cured 'A small senes of cases, 
m which some of the lesions were bactenologically negative, was taken for study m 
this connection Amongst the cases receivmg treatment, 3 became negative, and 
I worse Amongst the cases not gettmg any treatment, 2 became negative, and 
3 worse This confirms the impression that certam early lepromas may become 
negative without treatment 

Significance of a positive Wasserniann test tit leprosy — An mvestigation has been 
made mto the significance of a positive Wassermann test m leprosy Ten lepro- 
matous cases, divided mto two groups, have been used for this investigation The 
Wassermann and Kahn reactions were positive m all the ten cases One group was 
treated with Avenyl (a mercury preparation recommended by Muir) m hydnocarpus 
oil, and the other group received oMy the routme treatment with hydnocarpus oil 
In the group treated with Avenyl none of the cases became Wassermann or Kahn 
negative, while m the other group m two cases strongly positive Wassermann and 
Kahn reactions became negative after treatment The negative results of the 
Wassermann or Kahn tests corresponded with marked improvement m the chmcal 
gnd bactenological conditions This suggests that m these cases leprosy was 
responsible for the positive Wassermann and Kahn tests ^ 

Silver Jnitlee Chnic, Satdapet 

The work of this centre as m previous years has mduded epidemiological and 
chmcal mvestigations Over 700 children are under observation at this centre 
This centre presents a umque opportumty for the study of the development of 
lesions of leprosy, and this study is considered to be of utmost importance, for it 
has a bearmg on the epideimology as well as the progress of the disease 

A further analysis of the findmgs made at this centre supports the impression 
already gamed that the lesions most hkely to become lepromatous are the sin^e 
macules of the neural leprosy, and the mcipient lesions m the children, of the 221 
children in the simple neural group 6 33% have become lepromatous durmg the past 
seven years, this change has b^n seen in 33% of children in the mapient group, and 
in only i 39% in the tuberculoid group In all these tuberculoid cases the tuber- 
culoid change was of minor degree, and the lepromm test was negative 

Of the 118 children kept under observation for having suspicious signs of 
leprosy 19 have so far developed defimte signs of leprosj The study mdicates that 
the first lesion of leprosy is a macule, but that it is not always possible to differentiate 
such macules from other macules which later do not develop mto defimte patches of 
leprosy A study is being made m order to be able to make such a differentiation 
possible 

Rural Leprosy Investigation Centre, Polambakkam 

One of the chief aims of this centre is to endeavour to discover a method of 
control which is practicable m rural areas The expenment with mght segregation 
has been contmued It is yet difficult to come to a definite conclusion regardmg 
the efficacy of mght segregation However, it is of interest to note that in the 
village where all the infective patients are completely or partly segregated no child 
c ases or an infective case has arisen m the last 18 months 
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There are now 49 children in the Sanatorium, and the work is being gradoaHy 
developed* 


Stiver Jubtlee Cltntc Madura 

The work at this clime has continued* The clinic has become more popular 
because of the facilities for treating emergency cases as indoor patients. 


TBA.CHINO 

Two special training courses each of a fortnight s duration were held during 
the year in the hady WiUingdon leprosy Sanatoriuin, and were attended by 19 
doctors. An examination was held at the end of each coarse and the aucce^td 
candidates were CTonted certificates. The results of the examinatiou tend to 
indicate that possibly there is a need for two kinds of courses a pr eliminar y coarse 
for the begin^s and a more advanced course for persons having some previous 
experience of the 

An outstanding development during the year has been the establishment of 
v^j^prosy departments in the teaching hospitals. The leprosy Department of the 
General Hospitals lladros is fully organised and it is hop^ to complete during this 
year the organisation of the leprosy departments at the Stanley Medical College 
Hospital Ro3raparam Madras and the Kmg George s Hospital, Vizagapatam. 

Finances. 

The receipts dunng the year amounted to a little over Rs 27 000 and the 
expenses to about Rs.31 000 The Income of the Branch consists mostly of grants 
from the Madras Government (R3.31 500) the Indian Conndl of R A. (Rs.3 200) 
and Madras Chy Branch (Rs r 500) In addition over Rs.i 000 were cdlected os 
donations. About Rs^S 000 eadi were spent on expenses m connection with the 
Head Office Madras City Urban Leprosy Investigation Centre Silver Jubilee Clinic 
Saidapet and on the salones of the Group Inv^gatlon Officers. Over Rs.11 000 
were spent on the Children s Sanatorium Etahpur 


Bengal 

/General. 

In Bengal anti-leprosy work is done largely by the District Boards and 
MuniapalitiCT The pohey of the Bengal Branch of B EX R-A* has been to co- 
operate with the Distnet Boards and the Munidpahtles and to enconra^ the 
development of anti Jeprosy work done by these bo^es by offering free services of 
their staff The staff of the Branch consists of one Leprosy Officer three Assistant 
Leprosy Officers and one Pubhdty Officer 

Dming the year the anti leprosy work has been contmued on these lines. Later 
m the year however the famine developed in Bengal and m these emergency 
conditions it was thought that the staff of the Branch should devote themsdves 
for the time being entirely to the relief work, 

Treatment 

The Distnet Boards and the Munidpalities ore responsible for the establishment 
and maintenance of a large number of clinics in Bengal. The Provindal Branch 
helps b> arranang Inspection of these dinlcs by theff staff who make necessary 
suggestions for Improvement in the work- 

During the year visits wer6 paid by the staff to 17 leprosy cHnir« in different 
parts of the province The work of the dimes was exammed and the medical staff 
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were advised regarding the work, and recommendations were sent to the lo^ 
authonties concerned regarding the running of these chnics 

Surveys 


During the year surveys of small areas in five districts of Bengal were made, 
and a total popvdation of over 30,000 was examined The findings made m these 
surveys are summarised m the following table — 


Area. 

1 

1 

Total ' 
population 

1 

No Exd ! 

1 

Cases 

detected 

Incidence 

Age dis- 
tribution 
Proportion 
cases in 
children 
under 15 

Type dis- 
tribution 
Proportion 
L cases 

Hltapnr Mouza, P S ! 
Bnmpnr (Dfet 

Burdwon) 

1 

3 882 

j 

2,155 

1 

62 ' 

21% 

34 % 

22 6 % 

Round Tonote Leprosy 
Clinic (Rajahahi Dlat ) 

5 .*I 2 

4 081 

1 

30 i 

5 % 

20% 

15%--* 

Selected areas In Bhat- 
para Municipality (24- 
Pargs Dlat) 

9 500 

7215 

1 

106 

13% 

' 10% 

14% 

Amta P S (Howrah 
Dist) 

7.506 

5 831 

30 

1 5 % 

! Nil 

' 38 3 % 

Domjur P S (Howrah 
Dist) 

1 4.318 

3,395 

1 >4 

1 4 % 

1 143% 

21 4% 


The work started dunng 1942 on the study of leprosy in the general population 
of Calcutta was contmued dunng 1943 The following conclusions have been 
based on this study — 

(1) That there is a large number of patients with leprosy living withm the 

city of Calcutta 

(2) That most of these patients are not leper beggars who have migrated to 

the city but are part of the permanent population of Calcutta 
{3) That many of them are infected in Calcutta 

(4) That most of them, as long as they are able to do so, contmue to follow 
their occupations in Calcutta 

Work in the Schools 

Dunng the year the work in the schools included the examination of school 
children for leprosy, and teachmg of the school children about leprosy This work 
was done m about 100 schools in different parts of the province Some cases of 
leprosy were detected in the schools, and recommendations regarding the treatment 
and management of these cases were given to the school authonties 

Propaganda 

Smce the services of the Pubhcity Of&cer, early m the year, were lent to the 
Blood Bank, very httle propaganda work had been done dunng the year except that 
done in connection with the survey? and the work in the schools 

Isolation 

Dunng the year the Silda Peddie Deprosj' Chmc m the Midnapore Distnct has 
established an isolation colony for infectious cases in Bhauabdanga There is 
accommodation for 12 patients, and the place has always been full smce it was opened 
In spite of famine conditions it has been possible to obtain chieflv by local collections, 
sufficient nee to feed the inmates, and suffiaent money to pay four annas per week 
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to each inmate The Bengal R*A. made a non recuinng contribution of 

Rs.500 for the establishment of this CQlon> 


Training 

Thirteen doctors deputed by local authorities in Bengal attended a fortni gh t s 
course on leprosy m the Leprosy Department of the School of Tropical IfedJdne 
from the 17th to 29th May 1943 Ten of the 13 passed the examination at the end 
of the course 

During the year courses of lectures on leprosy were given m the Burdwan Medical 
School and the Calcutta l^Iedical SchooL 


Finances, 

The receipts during the year amounted to about Rs 16 800 Rs 10 000 from the 
Bengal Government Rs i 480 from the Calcutta Corporation Rs,i 000 from the 
Crichton Trust Rs 2 000 from the Indian Council of B B L R-A about Rs.i 000 
from the District Boards and Alumapahties and R5.500 as donation from BQs 
Excellency the Governor of Bengal The total expenditure during the year has been 
- about Rs 18 500 


Bombay 

Genbrae. 

The main activities of the Provinaal Council consist in carrying out leprosy 
surveys doing leprosy propaganda and training the medical officers in the diagnosis 
and treatment of leprosy The following agendes are engaged in the anti leprosy 
work in the Presidency — 

The Medical Department of the Provincial Government 
The Provincial Council of B EX R A. 

/ Iifi&siou to Lepers 

Municipalities and Local Boards etc 

The Medical Department of the Provmdal Government gives grantsrm aid to 
the leprosy instrtations in the Preaidency and maintains a leprosy hospital and a 
Provincial Leprosy Officer The Pubhe Health Department of the Provincial 
Government does not take any part m the anti leprosy activities in the province 
The Bombay Munidpahty momtams the biggest leprosy institution m the province 
^Vw.the Ackworth Leper Home Matunga Bombay In addition, there are three 
institutions maintamed by voluntary organisations or local bodies. 

The Provincial Leprosy Officer employed by the Government resigned during 
the year and this vacancy has not yet been filled because of the lack ^ a siutable 
candidate The duties of the Provinaal Leprosy Officer are to carry out surveys in 
the different porta of the Preaidency to supervise the work of the iMstrict Councils 
and to help in the organisation of such Councils in those districts where they do not 
exist 

Treatment 

There ore no spedal leprosy dimes except the one at the Ackworth Leper 
Home There are 42 centres scattered all over the PTesidenc> where treatment for 
leprosy is given. Cases of leprosy are also treated In many Government dispensaries. 
The numbw of such Government dispensaries has been 86 during J943 against 80 
in 1942 

At the 42 centres 4,821 cases attended for treatment 3 i68 old cases and 1 653 
new coses. Of the cases attending for treatment nearly 50% were of the neural 
type and the other 50% of the lepromatous type 

The total number of patients treated during the year at the Government 
dispensaries wos i 660 against i 830 m 1942 
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The following is a list of the Eeper Homes and Hospitals, etc m the Presidency — 

Location Run hy 

I 

The Ackworth Leper Home 

Matunga ■ 

Bombay Mumapahty 

2 

Leper Hospital 

Vengurla 

Mission 

3 

F E Albless Leper Home 

Trombay, Bombay 

Pnvate body 

4- 

Leper Hospital 

Ratnagiri 

Government 

5 

do 

Nasik 

Mission 

6 

do 

Poladpur 

do 

7 

do 

Sholapur 

Distnct Leprosy 

Council 

8 

do 

Belgaum 

Mission to Lepers 

9 

do 

Khondwa 

Government 

10 

do 

Muraj 

Mission 

ii 

do 

Kagrapeth, Ahmed- 
abad 

Government 

12 

do 

Surat 

Partly aided by Gov- 
ernment - 

13 

do 

Sankheshwar 

Mission 

14 do 

Surveys 

Byapur 

Distnct Leprosy 

Council 


The Provincial I^eprosy Officer earned out rough surveys of Type I (according 
to the leprosy Survey Sub-Committee's Report of the Indian Research Fund 
Association) in 13 districts One hundred and fifty villages with a total population 
of about three lakhs were surveyed, on an average 14% of the population was 
esanuned. Sis hundred and eighty-four cases of leprosy were detected The 
madence of the disease in the vanous distncts surveyed is given below — v 


Dislricl 


Incidence % 


Sholapur 
East Khandesh 
Ratnagin 
Nasik 

Ahmednagar 

Poona 

Bijapur 

Satara 

West Khandesh 

Ahmedabad 

Kaira 

Surat 

Broach and Panch Mahals 


53 

53 

23 

z8 

22 

16 

17 
6 


19 

01 

01 

II 

I 


Propaganda 

The propaganda work consisted of lectufes or lantern shde demonstrations, and 
instructions for taking early treatment 


Training 

The Ackworth Eeper Home conducts two courses of traimng every year one, 

a short course of a fortmght's duration, and the other, an extended course of three 
months’ duration Dunng 1943, four officers attended the three months’ course, 
eight the fortmght's course 
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^INANCBS 

Tile year opened with a balance of Rs 10 739-5-0 An amount of Rs.i3487-8-o 
was received dining the year as contribution from the headquarters. An amount of 
R3.14 253 lo-o was spent on the maintenance of treatment centres in the Province 
The year closed ivith a balance of Rs 9 973 3-0 


Orissa 

Gskhrat^ 

The Executive Committee of the Provmaol Council of the British Empire 
Leprosy Relief Assoaation is composed of both official and non-offidal members 
wth the Director of Health and Inspector General of Prisons Onssa as its 6 x-ofic%o 
Choirmam The Association employs 7 District leprosy Relief Officers 29 Leprosy 
Assistants and 6 Lady Assistants to carry on mainly the survey and propag^da 
worL It also maintains 29 leprosy clinics in smtable places in the interior of 
districts for givmg treatment to coses of leprosy A Provincial I^rosy Officer has 
been maintamed by the Provincial Government since 1938 The work of this 
officer is to supervise and co-ordinate the work of the district leprosy staff appointed 
b^he Provincial Branch, to Inspect the clinics and to advise the Executive Committee 
on the technical aspects of the anti leprosy work In the province 

TaSATMENT 

There are 166 leprosy dimes in the province under the management of the 
various bodies as detailed bebw — 

Maintained by District authorities and Mnnlapolities 102 

Govermnent 29 

Ptovlnciai Leprosy Relief Assodatlou 26 

pnvnte bodies 9 

Total 166 


Institutions. 

The following are the leper hospitals isolation colomes and village isolation 


centres — 

Acccmmodaiion Managed by 


-^ibsptuus — 



Cuttack 

305 

Mission to Lepers 

Puri 

80 

Local Committee 

Leper Colomet — 

Lati (Ganjam) 

32 

District Council Ganjam. 

Junani (S^balpur) 

30 

District Leprosy Council 

Village ItoUUion Centres — 

Baragarh (Sambalpur) 

7 

Local Committee 

Janla (Puri) 

5 

Local Leprosy Relief Com 
mittee 

Chhalo (Cuttack) 

8 

Do 

SUHVSVS 


Sample surveys in certam areas were earned out by the District Leprosy Officers 
during the year under report. Sixteen centres having 109 villages were surveyed 
and 692 cases were detected amongst a total population of 91 000 


L 
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Central Provinces and Berar 

Genbrai 

The Provinaal Branch of B E Iv R A consists of a committee with the Director 
of Pubhc Health as its Hony Secretary The followmg agencies are engaged m the 
anti-leprosy work m the province'^ 

The Provincial Government 

The Provmaal Branch of the B E E R A 

Mission to Eepers 

Eocal organisations such as Maharogi Seva Mandal, Wardha, Ehshikhed 
Village Uplift Comrmttee, Raipur Eeper Home Committee 

The Provmaal Government is mamtaimng a Eeprosy Speaahst, is runmng 
20 speaal leprosy chmcs and about 35 leprosy chmcs attached to hospitals and 
dispensanes, and is givmg grants-in-aid to the leprosy institutions in the provmce 
The Provmaal Branch of the B E E R A mamtains six leprosy dimes sunilar to 
those run by the Provmaal Government The Mission to Eepers is mamtaimng six 
leprosy m-patient institutions with a total accommodation for about 2,000 patients 
The Maharogi Seva Mandal, Wardha, is running three leprosy dimes and has recently 
started an m-patient institution The Village Uplift Comrmttee, Eashikhed, has 
recently started a small colony for the isolation of cases At Raipur a local committ^ 
is runmng a leper home 

Treatment 

There are 25 speaal leprosy dimes, and 62 sub-centres for treatment attached 
to these special dimes In addition, 35 leprosy dimes are run m assoaation with 
the dispensaries m the provmce Over 6,000 cases of leprosy were treated at these 
dimes during 1943 Of these over 4,000 were of the neural type, and over 2,000 of 
the lepromatous type 


Institutions 

There are mne m-patlent institutions m the provmce A list of these institutions 

with the number of inmates is given below — 


Place of the institution 

By whomjrun 

IStumber of mmates 

Champa 

Mission to Eepers 

550 

Chandkuri 

Do 

554 

Dhamtan 

Do 

418 u 

EUichpur 

Do 

285 ^ 

Jhargaon (Mungeh) 

Do 

88 

Rajnandgaon 

Do 

78 

Raipur 

Local body 

120 

Sanhawachhapar 1 

Mr Elvm 

26 

Duttapur 

Maharogi Seva Mandal 

20 


About 40% of the cases lu the institutions are the cnppled and non-mfective cases 
It IS, however, hoped that m future the admission into these institutions will be 
restricted to infective cases only 


Surveys 

One Sub-Assistant Health Officer from the Eeprosy Section was deputed to 
Bhandara District for the survey work He has worked m three Pohee Station 
House Crrdes m the Bhandara Tehsil, and has reported a gross madence of the 
disease varymg from 14% to 34% 

In addition, re-surveys earned out by the Sub-Assistant Health Officers on 
leprosy dpty m 24 areas have revealed 677 new cases of leprosy, 158 m the immediate 
contacts of previous cases 
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Propaganda 

The propaRonda is done by the Sub-Asistant Health Officers on leprosy duty 
and on epdemic duty in the course of theu tours in then respective areas Pro- 
paganda IS also done in exhibitions and fairs etc. 

ISOIATION 

The question of isolation of infectious cases is receiving increasing attention 
and attempts are bemg made to encourage isolation in village isolation centres and 
small colonies A small colony Hna been started at Kashikhed by the Village Uphft 
Board At present it has only four inmates. The work of this colony has not 
developed as expected smee the Sub- Assistant Health-Officer in charge of this colony 
has left to join the army 

Tradono 

Short courses of training m leprosy of one week s duration were held by the 
Provmdal I^eprosy Officer at Yeotamal Akola Buldana Saugor Chhindwara 
Wardha and Raipur Sixty three Assistant Medical Officers and Assistant Surgeons 
of the various dovemment dispensaries 34 Sub-Assistant Health Officers c 5 the 
^Public Health Department and 16 private medical practitioners attended these 
Worses 

Finances. 

A sum of Rs 8 700 was received from the Indian Council of B B.L R A. The 
total expenditure during the year has been Rs 9 400 Of this Rs.8 700 have been 
spent on the maintenance of the six leprosy dimes and Rs.400 in a grant paid to 
the Maharogi Seva Mandal, Wardha the balance of Rs 300 has been spent on 
vanous Items, 


Punjab 

Gknsral- 

The Punjab Branch of B E L R A- consists of a Technical Committee of eleven 
members all nominated by the Provincial Government, The Inspector General of 
Civil Hospitals Pimjab is the Chairman of the Committee and the Director of 
Public Health Pimjab the Houy Secretary The Committee gives advice and 
financial assistance to other agenaes doing anti leprosy work m the province and 
maintains the District Leprosy Officer for Kangra and an Assistant I^eprosy Officer 
/ Public Health Department Punjab maintains a Provmaal Leprosy Officer 

The mam duties of the Provmaal Lepiosy Officer consist in carrymg out leprosy 
aurveys in the various ports of the province organlsmg and inspectmg leprosy dimes 
and leper homes training medical officers of tie various leprosy clinics and giving 
lecture-demonstrations to the final year students of the vanous medical institutions 
of the province The Distnet Leprosy Officer Kangra is responsible for the anti 
leprosy work in the district exdudmg Kola Sub-division and for training the medical 
officers of the district He also acts as the medical officer Leper Home Palampur 
Anti-leprosy work in Kulu Sub-division is carried out by the Assistant Leprosy 
Officer 

Treatment 

The total number of leprosy clinics at the dose of 1942 was 195 The leprosy 
chnic at Bhimtar which had been dosed In 1942 was revived daring this year 
Thus the total number of clinics at the end of 1943 was 196 Of these 2 are run by 
the B BX R,A Punjab Branch 5 are attached to the leper homes 30 are attached 
to the dispensaries imder the control of the Public H^th Department and the 
remaining 159 ore attached to the dispeasanes nm by tie Medical Department, 

The attendance at these out patient dimes was extremely irregular and 
unsatisfactory Of the total number of 1 983 patients on the register at these dimes 
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only about goo attended for treatment To rectify this unsatisfactory state of 
affairs the Distnct I,eprosy Officer. Eangra, and the Assistant Leprosy Officer, Kulu, 
made frequent visits to the clinics during which they discussed the matter with the 
medical officers, and also got m touch with the patients In addition, full use 
was made of the staff of the Pubhc Health Department in the rural areas, and of the 
missionary and other social orgamsations to persuade the cases to attend the chnics 
for regular treatment 


Institutions 

There are five leper homes in the province situated at Ambala, Sabathu, 
Palampur, Tarn Taran and Rawalpindi These homes are run by the various 
missionary orgamsations During the year the Punjab Government contnbuted a 
sum of Rs 63,700 to these institutions on a. per capita basis 

Surveys 

Owing to paucity of staff survey work was undertaken only m a himted area 
The Provmaal Leprosy Officer started a survey of Chuman Tehsil m Lahore Distnct 
The survey is intended to be a Type II survey as described m the report of the 
Leprosy Survey Sub-Committee of the I R P A Seventy-one villages of the 
Chuman Tehsil are included m this survey which is still continmng A report will be^ 
subnutted when the survey has been completed 

During the year the Distnct Leprosy Officer, Eangra, and the Assistant Leprosy 
Officer, Eiffu, visited 161 villages and detected 61 new cases of leprosy — 19 lepro- 
matous, 23 neural and the rest of doubtful classification 

Training 

Dunng the year no tra inin g course was held The Provincial Leprosy Officer, 
as usual, gave short courses of lecture-demonstrations to the final year students of the 
Emg Edward Medical College, Lahore, the Medical School, Amntsar, and the 
Women’s Christian Medical College, Ludluana 

Propaganda 

Anti-leprosy propaganda was earned out by the Provincial Leprosy Officer, the 
Distnct Leprosy Officer, Eangra, and the Assistant Leprosy Officer, Eulu, dunng 
the course of stuveys and visits to villages 

Isolation 

The question of isolation of infectious cases is receivmg mcreasmg attention^ 
The Duector of Health, Punjab, has suggested to the Technical Committee of the 
Punjab B E L R A a scheme for the establishment of a colony for infectious cases 
of leprosy in the Punjab The Teclmical Committee has appomted a small sub- 
committee to examin e the scheme m detail, and to submit a report for consideration 
by the Tecljmcal Committee at then next meetmg 

Research 

The Provincial Leprosy Officer collaborated with Dr Dharmendra of the 
School of Tropical Medicme, Calcutta, in carrying out immunological studies m the 
province 

Finances 

About Rs 12,000 was received dunng the year, over Rs g,ooo from the Indian 
Council of the B E L R A and the rest from local bodies 'The total expenditure 
dunng the year, excluding the pay and travelhng allowances of the Provmcial 
Leprosy Officer which are met by the Government, was Rs 8,500 
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United Provinces 

GenErai. 

The main activities of this Branch consist lu momtainlng three leprosy clinics- 
and a Provincial Leprosy Officer The duties of the ProvinaS Leprosy Officer ore 
to do survey and propaganda work In the villages and to start treatment centres. 

Treatment 

The Branch contmues to maintain the three clinics at Benares Cawnpore and 
Lucknow The Lucknow clinic continued to volnntarily decrease its demands by 
10% annually and it is expected that by the year 1945 this clinic will not require 
any finanaal help from the Provincial Branch, The funds thus released could be 
diverted towards anti leprosy work in some other distncts 

At the Benares chnic at6 coses received treatmerit 152 of these were new cases 
and 64 old cases At Cawnpore the number of the newly enlisted cases during the 
year was 154 against 144 for the last year At Luc^iow the number of cases 
attending for treatment was 318 

All the modern methods of treatment were used including injections of creosoted 
hydnocarpus ofl mjections of P,A,T and caldiim for reacting cases and of 
yitamin Bj for nerve pain etc 

SORVBVS 

During the year the Provinaal Leprosy Officer worked in the district of Sitapor 
The 8urve> m this district was carried on with the idea of feeding the outdoor 
.leprosy clinics of the Sadar and of the district hospitals with as many new patients os 
possible Two hundred and sixty two villages were visited and 236 patients' were 
advised and persuaded to take the treatment 

Propaganda 

There is lack of smtable propaganda material Lectures in Hindustam were 
deUvered to villagers collected at village meetmgs. The Nimsar and Horgaon meins 
were also attended and five cases were detected in these melas, 

Trainino 

During the year the Provmaol Leprosy Officer framed the medical officers of 
seven dispensariM two medical officers who came to Sadar dispensaries for the 
refresher course and three private practitioners 

{^^‘iANCBS. 

The Branch received Rs,8 450 from the Indian Council of the B E.L R,A, and 
bpent Rs 6 900 during the year on grants to the three clinics a small non recumng 
grant to Almorah District Leprosy Rehef Council and on salary and travelling 
expenses of the Provincial Leprosy Rehef Officer 
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EDITORLA.L NOTES 

thiosemicarbazone in the treatment of leprosy 

The diemothenipeuuc ag^ota that have so far held promise m the treat- 
ment of tuberculosis are sulphones streplomyan and para ammo-salicyhc 
aad (PAS) Recently a new group of sulphur containing compounds has 
been developed and successfully used m Germany These drugs are known 
by the general name of thiosemicarbazones ’ and have been extensively 
used m Germany and of late are being widely tested in the United States 
and the United Kingdom 

The successful use of a remedy m tuberculosis has its implications m 
the field of the sister disease leprosy and is often instrumental m stimuJat 
ing research in the treatment of leprosy This approach is necessitated 
because of tlie limitations imposed on leprosy workers by the non-cultiva 
tion of the leprosy bacillus and the absence of a susceptible laboratory 
animal Moreover this approach lias already been amply justified by being 
^responsible for the mtroduction of sulphone drugs m the treatment of 
leprosy an event which has marked a remarkable advance in the thcra 
peutics of this disease 

It was therefore natural that the successful use of thioscmicarbaionc 
m the treatment of tuberculosis should arouse interest amongst leprosy 
workers An editorial on the subject appeared m a recent issue of InUr 
national /ounial of Lefrosy (Editonal 1950) m which also appear lengthy 
abstracts of some important articles bearmg on the subject published m the 
January 1950 issue of the American Rcviexo of TuOerculotts The drug has 
already been put to tnal m the treatment of leprosy by an experteuced 
leprologist. Dr Gordon Rync In a preliminary report Ryne (1950) 
records promising results in 10 cases of leprosy treated over a penod 
of 4 months all the patients improved clinically and showed bactcnological 
impro\ement Ryne admits that the value of a drug cannot be assessed 
after such a short period of treatment in a small number of cases all the 
same he is of the opinion thaf impro\cment has been more rapid than would 
have been possible under the suljAone drugh and that the drug is less toKic 
than the sulphones Tliese results Imi^ ccrtainlj made a strong case for an 
extensive trial of thiosemicarbazone m the treatment of Iqjrosv 
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These compounds were developed by Domagk m collaboration with 
workers of the Farbenfabriken Bayer Laboratones at Elberfeld 
Sulphonamides, sulphones and sulphatbiazoles were all found to exert 
limited anti-tubercuIosis activity, but it was found that the activity rvas not 
dependent upon the presence of sulphonamide or sulphone groups, nor upon 
the thiazole or thiadiazole rings, but that an open chain-like arrangement 
of the nitrogen and sulphur atoms, such as is present in the thiosemicar- 
bazones, represents a much more active basic principle Behnisch, 
Mietzsch and Schmidt (1950) prepared a large number of compounds 
containing this principle and found that 4-acetylaminobenzaldehyde- 
thiosemicarbazone was the most effective preparation This substance is 
represented by the formula 


CH3CONH- 


o- 


CH — N NH CS NH2 


This product is a pale-yellow finely-crystalhne powder of bitter taste, 
almost insoluble in water, slighdv more soluble in serum, and much more 
soluble in urine Bayer has placed it on the market under the trade name 
of ‘ Conteben ’ It is now being prepared by other laboratones under the 
proprietary names of ‘Tibione’ (Schenley Laboratory), ‘Myrizone’ 
(Squibb and Sons) and Thiacetazone (Boots) An Indian firm is also 
producing it under the provisional name of ‘ PAABT ’ 

Levaditi (1949) and Domagk (1950) have investigated the anti- 
tuberculosis activity of Conteben m experimental tuberculosis in animals 
In the mice, Levaditi found its effects comparable to that of PAS though 
inferior to that of streptomycin In guinea-pigs, however, Domagk reported 
that it was 100 times as active as PAS, and that its activity was of the 
same order as of streptomycin Besides inhibiting the growth of the 
tubercle bacillus, Conteben produces morphological changes as also changes 
in the staining properties, the bacilli first losing their acid-fastness, and 
later gram-posifaveness 

The mode of action of Conteben is not definitely known but Domagk 
believes that it possibly acts directly on the tuberculosis bacillus rather than 
through some indirect action via the host In common with streptom^an-^ 
the activity of Conteben is not inhibited by para-amino-benzoic acid, thi/s is 
in contrast tq para-araino-sahcyhc acid and sulphonamides, the activity of 
which is inhibited by para-amino-benzoic acid Domagk- believes that 
Conteben has a different mode of action than streptomycin, and that a 
combination of these two is likely to be more effective than either drug 
alone 


Conteben has been put to extensive clinical trials m Germany, over 
10,000 patients with different forms and stages of tuberculosis have been 
treated and over 60 reports have been published or are under publication 
The results have been reviewed by Mertens and Bunge (1950) Hinshaw 
and McDermott (1950) visited Germany and earned out a speaal survey 
of the clinical use of Conteben in Gennan centres, these two pioneer 
workers m tlie field of chemotherapy of tubernilosis have corroborated the 
findings reported by Gennan authors on almost all essential points 
The most marked results are seen in tuberculosis of the mucous membranes, 
' -nch as tuberculous laryngitis in tuberculosis of the skin and m intestinal 
j tulosis , 111 pulmonary tuberculosis it is the fresh exudative, non- 
. active t\ pe of the disease that re-^ponds well to this drug 

'iV J» 
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The dose of Contebcu ib extremely small starting with a small initial 
dose of 12 5 to 25 mg it la gradually increased and in general the upper 
Imiit IS considered to be 200 mg per day There are lione\er marked 
individual vanations and tlie dail> dose may have to be smaller stilk The 
prinaple tliat the highest dose should be reached as quickly as possible so 
that high blood le\eLs arc obtained as rapidly as possible does not apply 
to Conteben thcrap> 

The drug is usually given by mouth but it is effective both orally and 
parenterall) Although it is slightly soluble in \vater it can be rendered 
suitable for injection by means of solubilizing agents, like antipjnu or by 
solution in gljcols or otlier suitable substances 

At the beginning dt the clinical trials with Conteben large doses were 
used, and untoward toxic symptoms were frequently encountered How- 
ever with smaller doses m use at present the common toxic symptoms are 
lack of appetite gostne complications nausea and occasional vomiting 
These symptoms disappear as the treatment is continued The patients 
ma> occasionally complain of dizziness and conjunctintis and dermatitis 
may occasionally be seen On the present dosage anfemia is said to be 
relativel) rare 

* 4^ « « » 

It would appear that thioseraicarbazonc has opened a new and fruitful 
field for therapeutic investigations m leprosy and that this may result m 
tlie introduction of another potent remcd> for the treatment of this disease 
m addition to the present sulphone therapy It is possible that a combma 
tion of die tivo remedies may be more effective than citfier alone since the 
mode of action of tlie two groups appears to be different Tor leprosy 
workers the special features of duosenucarhazone therapy are its probable 
direct action on the baallus its beneficial effects on lesions of the mucous 
membranes and skin its small effective dose (as m case of DDS) and its 
reported lower toxiaty than the sulphoncs 
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DIAMINO-DIPHENYL-SULPHONE (DBS) IN THE TREATMENT 
OF EEPROSY PHARMACOLOGICAL ASPECTS 

By Dharmendra, itEBS^DB^K R Cn ■vTTfiRjCE^ BSC, BMP, and R 

Bose, B sc 

J 

{Leprosy Research Department, School of Tropical Medicine, Calcutta 12) 

Introduction 

Fromm and Wittmann (1908) first prepared diammo-diphenyl 
sulphone during their researches m dye chemistry This compound did 
not receive any attention till 1937, when Buttle et al (1937), Foumeau 
et al (1937) and Bauer and Rosenthal (1938) found that this substance 
had great anti-bacterial power against streptococcal infection in mice and 
to some extent m rabbits and monkeys The interest in the drug was 
revived when Rist et al (1940) showed its favourable effects in experi- 
mental tuberculosis in rabbits and guinea-pigs 

Though DBS established itself as a powerful anti-bactenal agent m 
vetennary medicine (Francis, 1947), but because of its toxic effects in 
doses of the order of 1 to 2 gm a day, it was not used in the treatment 
of infection in man However, various derivatives have been prepared 
which are less toxic and could be used with comparative safety 

The sulphone derivatives are now well established m the treatment 
of leprosy, but till recently the parent compound itself was not used on 
account of its toxiaty In recent years, however, successful tnals have 
been earned out with very small doses of this compound given botli orally" 
and parenterally by the subcutaneous or the intramuscular route There are 
two mam reasons which led to the trials of BBS m leprosy firstly, the 
high cost of the proprietary sulphones, and secondly, the evidence to the 
effect that most of the sulphone derivatives arc active Iiy virtue of their 
breaking down in the body and liberating BBS 

Treatment with BBS is no doubt cheap, but great care is needed to 
standardize tlie treatment before it can be recommended for use on a large 
scale In this connection there are two outstanding questions which need 
solution, and these relate to a suitable dose and the best mode of administra- 
tion 


Regarding the dose it may be said tliat Cochrane et al (1949) used a 
_ dose of 2 5 gm a week and found that in this dose tlie drug produced toxic 
r^^nptoms which were sometimes alanmng, tliey advocated a dose of not 
tore than 1 5 gm per week Molesworth and Narayanswami (1949) used 
^doses up to 1 gm a week Floch and Bestoinbes (1949) and Muir 
, </( personal communication) recommended a dose of 0 2 gm (200 mg ) a daj, 
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and Lowe (19a0) advocated a dulj standard dose of 0 3 gni (300 ing ) 
ho\\e\cr of late lie (i)crsonal ooinmumcation) is. also nsuip 200 ing per 
daj 

Regarding tlie mode of administration it ma) be said that while 
Cochrane cl al and Moleswortli and Varayanswami ha\c used tlie drug 
parenteraUy m the form of an oiI> suspension other workers have used it 
bj mouth In view of the work of Smith (1949) the oral route appears 
to be quite satisfactor) and the parenteral admnustration seems to have no 
advantage Smith reported iliat DDS is quickly and completely absorbed 
from the gut ami is ver> slowly excreted in the urme so that it is retained 
for a long time m tlie lwd> with the result riiat \cry small doses (100 to 
200 mg a da> ) are capable of maintaining adequate blood levels of the 
drug 

The objects of the investigations reported herein have been to study 
tlie phannacological aspects of borii the parenlcral and the oral administm 
lion of DDS m order to solve Uie two outstanding questions regarding its 
use and thus to detemune a suitable dose and method of treatment with it 

\Uti;rlvl vnd Mutiiods of Worjv 


The Patients 

The study lias been made in advanced lepromatous cases of lepros} 
bactenologically positive and Iq>romin negative Sixty-cight patiCTts hai e ] 
been included tu the study 31 m patients of tlie Leprosy Hospital uofe 
and 37 patients attending the out patients clinic of the Leprosy Department 

The Preparations used in the Study 

DDS powder and tablets and a 2a per cent suspension in aradiis oil 
with wax used in the study have all been supplied free by the Imperial 
Chemical Industries Ltd In case of the oral administration doses from 
10 to 50 mg were given in the form of powder accurately weighed and 
100 mg as a tablet containing that quantity For the intramuscular route 
the oily suspension was given by means of a tuberculm synnge 

Methods oj iVork 

The investigations liave included studies of the following subjects after 
botli oral and intramuscular administration of varymg doses and for varying 
penods 

(0 Blood concentration and its maintenance 
(ii) nxcretiou m unne, 

(m) Concentration in skin and otiicr body AukL 

(m) Frequent blood exanunations for R-B C count and hxmoglobm 
estimation to detemune the degree of an'emia produced 

(t) Frettuent van den Bprgh test and Schlcsmgcr's test for urobilin 
in unne to detect hi^ohws and signs of h\cr damage- 

(ri) 1 requent clinical and bactenological examination 
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The Bratton and Marshall method as modified by Brownlee (Brownlee 
et al , 1948) was used for estimating the concentrations of DDS in blood and 
other body fluids For the estimation of the skin concentrations, a special 
method was evolved m which the ethyl acetate extract of the skin was 
used For making the actual readings in all cases, use was made of a 
photo-electric colorimeter 


Blood Concentrations 
Barliest Appearance tii Blood 

Doses from 10 to 100 mg were given both orally and by the intra- 
muscular route The blood was drawn at intervals of 5, 10, 15 and 30 
minutes and at 1, 2 and 4 hours after the administration of the drug 

All tliese specimens of blood including the 5 minutes’ specimen from 
both the oral and intramuscular cases showed the presence of DDS, and 
the concentrations varied from 01 to 06 mg per cent according to the 
dose The average blood concentrations after various doses is shown in 
table I and graph 1 Except for the first 15 minutes the concentrations 
were higher after oral adnunistration than after intramuscular injections 


Table I 

Blood concentrations of DDS ftom 5 minutes to 4 hours ajter administration 
of first single dose, 10 to 100 mg orally and inii amuscularly 


Dose in 
mg 

Mode of 
adminis- 
tration 

Number of 
cases 

Average blood concentration of DDS m 
mg per cent at mmutes 

5 

10 

16 

30 

60 

120 

240 


( Oral 

4 

010 

012 

016 

022 

022 

0^1 

019 

10 











llM 

6 

012 

017 

018 

019 

013 

oil 

008 


( Oral 

6 

013 

015 

023 

026 

026 

023 

023 

20 








• 



(IM 

6 

015 

021 

020 

022 

020 

016 

013 


f Oral 

S 

013 

019 

021 

026 

026 

029 

020 

50 











1 IM 

7 

017 

020 

022 

025 

022 

022 

022 

100 

1 Oral 

6 

018 

023 

0^2 

026 

028 

0 40 

022 

s 

1 — 

llM 

S 

020 

023 

024 

02S 

021 

025 

028 
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Greph 1 

' Avomgo blood concentratlona of t)B9 from 5 minutes to 2 hours after a first 
singlo doso of lO and 100 nig orally and intromtiscularly 



It call be concluded that apprccialile amounts of the drug can be found 
m the blood as early as 5 nunutcs after the administration of even a small 
dose of 10 mg of DDS whetlier gi'en orally or intramuscularly 

With smaller doses (10 and 20 mg) the blood concentration is 
highest at 30 to 60 minutes and tlien there is a slight fall the concentra 
tion at 4 hours being sHghtlv lower With a bigger dose (50 or 100 
mg ) the concentration continues to nse and at the end of 4 hours it 
IS slightly higher than at 1 hour (Even after Uie first single dose the drug 
can be found m tlic blood for about 10 days this matter is discussed 
later ) 

The Highest Coiicentralion 

This question lias been studied after (a) a single first dose (b) 
repeated administration of tlie same dose for 8 days and (c) prolonged 
administration of the same dose for about 3 months Doses of 50 100 
200 and 300 mg %Nerc used for this study but m case of repeated 
administration the 300 mg dose was discarded after use for h few weeks 
because of its toxicity (dc\clopment of rapid amemia appearance of urobilin 
m unne positive van den Bergh test and severe lepra reactions) 

(a) After the single first dose — With doses from 50 to 300 nig the 
highest concentration after oral administration varied from 041 to 03?6 
mg per cent and aftter intramuscular administration vaned from 0^4 
to 0 53 mg per cent B> boUi the routes the maximum concentration is 
reached 4 to 8 hours after the administration Uicre is then a gradual fall 
and tlic concentration at 24 hours is dcfinilcl) lower than tlie maxiniuin 
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concentration The average blood concentration up to 24 hours, after a firs! 
single dose, is shown in table II and graph 2 


Tabi,E II / 

Blood concenirahons of DDS np to 24 Irours after adnnmstration of a first 
single dose of 50 to 300 mg 



It will be seen that m case of intramuscnlar administration the 
maximum concentration after all tlie doses has been definitely lower than 
after oral administration (but as. shown later the drug is found longer in 
the blood) It would appear that the drug is absorbed not onl> more or 
less completely from the gut, but also more quickly than after intramuscular 
administration 

(b) After repeated administration for 8 days — The drug was given 
in various daily doses for 8 days It was then stopped and blood was 
collected during the next 24 hours The results are shown m table III 
and graph 2 It will be seen that the blood concentrations in case of both 
the oral and intramuscular routes are higher than after the first single 
administration of the same dose, and that the difference in blood concentra- 
tions after the two routes begins to disappear 

Table III 

Blood concentrations of DDS up to 24 hours after 8 days’ administration 

of 50 to 300 mg daily 
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Graph 2 


AveroRe blood coDccnlmtlons of DOS after (0 a ainglo doso of 200 mg and 
(«) the same dow repealed doily for 8 day*, omUy and intramuscularly 
mgm. f 



(f) Ajtcr prolonged admvmtralwn — The dnig in various dafly doses 
was p\'en for about 3 montlis It then stopped, and tlie blood 

concentrations during the next 24 hours were estimated 

Tadle IV 


Blood coiiccntraUoiis of DOS after doses of 50 100 and 200 gwtn 
(0 as a single dose (n) for 8 stuccssite days and (m) continuously for 
3 months 


I>OM 

in 

mf. 

Mode oS 
aclralnia- 
tration 

After a eoslo 
dose 

After 8 days 
daily 

After prolonged 
adtulnieUatlou, daily 


8 

12 

24 

4 

S 

12 

24 

4 

S 

12 

24 


\ Oral 

033 

033 

033 

^9 

047 

047 


025 

033 


0 47 

035 

CO 

i I M 

021 

021 

010 

017 

042 

036 

029 

027 



039 



I Oral 

0A3 

038 

0-13 

030 

033 

002 

077 

060 

033 

031 

069 

^9 


\IM 

036 

023 

025 

02j 

031 

U3U 

033 

037 


rgi 

0iI7 

033 


1 Oral 

037 

030 

037 

0A5 

0J« 

li)0 

039 

033 


1 10 

039 

031 


loi 

0-11 


025 

025 


OJW 

031 

033 

025 

033 

031 

031 
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The findings made after prolonged administration of 50, 100 and 200 
mg dail} doses are sho^vn in table IV, which also includes comparative 
figures after a single dose, and after administration for 8 days It will be 
seen that the concentrations after prolonged administration uere only slight- 
ly higher than those after 8 days administration, and tliat the difference 
between the concentrations after the two routes had practically disappeared 
The highest concentration with a 50 mg daily dose was about 0 5 mg 
per cent and with 100 to 200 mg daily dose about 1 mg per cent 

(with 300 mg daily it was 2 mg per cent, not shown in the table) 

The blood concentrations reported above are generally in agreement 
w'lth the results reported by some other workers, although no report is as 
exhaustive as the present one Smith (19-19) has reported that on oral 
doses of 100 to 400 mg a day, the mean minimal blood concentration 
lanes from 04 to 15 mg per cent according to the doses, it being 1 
mg on a dose of 300 mg Cochrane et al (1949) found the blood 
concentrations ranging behveen 0 7 to 2 mg per cent and they suggested 

that it should not be allowed to rise above 2 mg per cent Lowe (1950) 

has reported that on a daily dose of 100 to 500 mg the blood level vanes 
from 0 5 to 22 mg per cent according to the doses, it being 08 to 14 
mg per cent on a dose of 300 mg 

I/ozv long the Dntg ts found in the Blood 

Tins question has also been studied after (o) a single first dose, 
{b) repeated administration of the same dose for 8 days, and (c) prolonged 
administration of the same dose for about 3 mouths Doses of 100 and 
200 mg were used for this study and observations were made in 30 
patients 

The results with the 100 and 200 mg doses were similar and are 
summanzed in table V and graph 3 The information sumraanzed in 
table V brings out the following points 

(i) Even after a single dose of 100 to 200 mg traces of the drug 
m the blood can be found for about 8 to 12 days 

(n) After repeated administration, the period for which the drug 
can be found m die blood after stopping the treatment, is 
much longer, up to 35 days 

(m) That this period is appreaably longer after intramuscular 
administration than after the oral route 


TabdE V 

Average period for zuhich DOS can be found m the blood after cessation 
of ticaiinent zuith 100 and 200 nig daily 


Duration of treatment 

Number oe days thi, the 

CONCENTE.\TION OP 0 1 MG 

END OF -WHICH A BLOOD 
PER CENT WAS FOUND 


Intromuacular 

Oral 

One day 

Daily, for 8 da>3 

Daily, for 2 to 3 months 

8 to 12 

10 to 13 

19 to 35 ' 

6 to 10 

6 to 11 

12 to 15 


\ 
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Smitli (1949) found tliat DDS w'as still detectable m blood 14 days 
after cessation of a 6 weeks penod of adnunistntion b> inouth 

Graph 3 shows the average blood concentrations during rest penod 
following the administration of 200 mg DDS oraJI> and intramuscularly 
for 8 dajs It will he seen that for the first two das's after stopping tlic 
treatment (as also during the course of treatment) the blood concentrations 


Gmpb 3 

Mam cconco of blood concentration of DDS diinng rest period after adninuttmlion 
for S dnji of 200 rug dnilj omlly and mlmrauaculaily 

mgm / 



are higher in case of the oral adinmistratjon Howe\cr tlie fall in blood 
concentrauon is more rapid m this case than m the case of intramuscular 
admmistradoo i\ith the result tlint from the 3rd day onwards after stoi>- 
ping tile treatment the concentrations become lower and tJie blood becomes 
free of the drug earlier tliaii in case of the mtramuMmlar route 

Blood Couccnlrations mth the Drug gtvm Uss frequently 

bo far the findings made with dail> administration of the drug ha\<. 
liccn discussed Since the drug is clinunatcd \i-rj slowlj a studv 
made of the resulting concentrations from administration of the dnig on 
altemalc da \3 and twice a week to find out whetlicr the mlcrral could be 
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increased without senously affecting the blood concentration The 
comparative findings are shown in table VI and graphs 4 and 5 

It will be seen that m case of treatment on alternate days blood 
confcentrations are at all times lower than on dail}' adrmnistration of the 
















Dili amusndar administration 




Twdvo-hourlj concentraUoiij of DD3 in paUcnts refol-nne daily by mouth tO 100 200 and 300 ms 
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liave already bccii considered Tlie findings made during the studies have 
shown that 

(i) Absorption from the two routes is about equally complete and 

rapid 

(ii) The elmiination is \ery slow after either route and the drug Is 

retained for long after the last dose the period being a little 
longer in case of intramuscular adrainistratioa 



Indicates tho point of administration of the drug 
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(m) Concentration reached after a certain dose is slightly higher 
after the oral administration 

Graph 7 

Twehe-hourly concentration of DBS in patients receiving daily intramuscular 
injections of 50, 100 and 200 mg 


mpm y. 



The arrow mdicates tlie pomt of administration of the drug ^ 

From the above observations it can be concluded that intramuscular 
route has no advantage over the oral route This is true not only for 
daily admimstration by either route, but also in case of bi-weekly injections 
as compared to the daily oral administration 

The question for special consideration is that whether intramuscular 
administration has any advantage for the patients in whom daily treatment 
is not feasible, and treatment has to be given bi-weekly A reference to 
table VI and graph 5 would show that even for bi-weekly treatment 
intramuscular route offers no advantage over the oral route It will be seen 
that for the first two days after a bi-weekly dose the concentration is higher 
in case of oral adrmnistration, while for the next two days it is shghtly 
lugher in case of the intramusculai administration It would therefore 
appear that, if for any reason daily treatment cannot be given, oral 
administration of a bi-weekly dose is as good as an intramuscular injection 
at that interval Lowe (personal communication) is using tins method 
(oral bi-w'eekly) in Nigeria 

While the intramuscular adimnistration offers no advantage, it has a 
defimte disadvantage since after repeated injections there is good deal of 

induration at the sites of injections, and not infrequently these lead to 

■it'' P-'-oss: formation which may have to be opened up The material obtained 


October, 1950] 


tEPKOSY I\ I'JDIA 


189 


from such abscess shows i high concentration of DOS (up to 40 mg 
per cent) 

Tabef VIII 

T vekc hourly blood couccnirations of DDS following oral admmisirotioii 
of lOO and 200 mg givtii as (i) u single dose and (ii) two dnaded 
dosts at 12 hours^ interval 


Total 


1 1 

1 Vumbor of^ 


Averago blood concentration m 
mg. per cent at hour* 


daily dote 
m mg 

How giiTn 

cnia:*8 

n 

b 

a 

b 

a 

1 b 

1 a 

100 

1 2 di\ido<l 
dovH 

( 

2 

OJO 

070 

0j67 

070 

070 

077 

070 

100 

Smglo doeo 
3 di\idod 
doecs. 

1 ^ 1 

0J>5 

0S7 

0£0 

0.02 

0.67 

oir2 

0O“ 

200 

' ' 

im 

lill 

101 

im 1 

1D2 

1j02 I 

IDI 

200 

Smglo doso I 

! 

oso 

1£0 

liW 

1.60 

IJX) 

140 

0*) 


a=:24 houni m cobo of ?ingIo admintstmtion and 12 hours in csjte of twice daU> 
ad mm ift ration 

b = 12 hour* after admmi tratioa 

Graph 8. 

l*lood concentiahon of DDS followinjc oral adnUmeLmlion of 100 and 200 mg 
given 05 (i) a sioglo doiv and (n) two dindef) do«es at J24)0Jir ioterraJ# 

mgmy^ 



A 
/ \ 


zoo mgm 
d^ily 


' \ 100 mam 


a 24 hour* after tLo hinglo doe* and 12 hours after tbo divided ditfC. 
b 13 hour* after the dose 
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Excretion op DDS in Urine 

This matter has been studied from the point of view of (a) earhest 
appearance m the unne, (b) highest concentration, (c) longest period for 
which It IS found in tlie urine, (d) total excretion, and (e) relationship 
between blood and urinary concentrations 

(a) Earliest appearance in the Unne 

This question has been studied only in case of a first single dose since 

in patients under treatment the drug will be found m the urine at all 

hours 

Doses of 10, 20, 30, 40, 50 and 100 mg were used for the purpose, 

and it was fQpnd that with all these doses, DDS appears in the unne 20 

*■0 30 minutes after its oral or parenteral administration The initial unnary 
concentration is about 1 mg per cent, and with doses of 50 to 100 mg it 
gradually rises to about 5 mg per cent, reaching that level m about 4 hours 

(b) Highest concentration in the Urine 

This matter ivas studied in cases receiving daily treatment with DDS 
The concentration after the same dose was found to be higher in case of 
oral adrmnistration than after the parenteral administration The results 
with 100 mg daily doses are shown m table IX 

Table IX 

Maintenance of urinary concentration on stopping the treatment after 100 
mg daily given for varying periods 


Length of 
treatment 

Mode of 

Highest concen- 

Day till which 

adminis- 

tration in mg 

1 mg per cent 

tration 

per cent 

found 

1 daj 

/ Oral 
\IM 

7 

3 

6 

10 

8 days 

f Oral 
IIM 

15 

12 

S 

12 

2 months 

f Oral 
im 

16 

14 

26 

35 


It may be stated that with a dose of 50 mg daily the highest average 
concentration was 5 mg per cent, with a dose of 100 mg it was 5 to 10 
mg per cent and with a dose of 200 mg it was 10 to 15 mg per cent 
There may, however, be marked individual variations 

(r) Hoiv long the Dntg is found in Urine 

DDS can be found in unne for a considerable period after stoppmg 
the treatment ivith it Naturally this period vanes with the dose and the 
length of treatment The findings made with a daily dose of 100 mg 
are shown in table IX The following observations can be based on these 
findings I 

- (') Following a single dose of 100 mg DDS is found m the 

^ unne till 6 to 10 days after administration 

.1 
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(it) Following treatment for 8 days it can be found for 8 to 12 
days and following 2 niontlis treatment for 25 to 35 days 
after stopping the treatment 

(ill) With the same dose used for tlie same length of time, the drug 
IS excreted for a longer period aftei^ the intramuscular route, 
although unnary concentrations are higher after the oral 
route. 

With doses bigger tlian 100 mg the concentrations were lugher and 
the penod for which tlie drug could be found m the unne was longer 

(J) Total excrolwn m Urtno 

This matter was studied in patients who Iiad been under treatment for 
about 3 months to allow suffiaent time for the conditions to become 
stable. Prehminary investigations showed that the unnary concentration 
on different days were not constant Twenty four hour collecbons of unne 
were therefore made on 3 successne days and total excretion of DDS m 
tlicse speamens was estimated and a mean of these figures was worked out 
These means are shown m table X 

Tabi,B X 

Averatje daily cxcrotwn of DDS in jri/it in patients who had been under 
trcaiinent for about 3 months 


1 


Ueimabt 

EXCBETIOlf 

Dtuly doto , 

Mode of 
admmi»> 



IQ mg. j 

tratioa 

Average total 
daily excreUoQ 
in mg 

Pereentage of 
doOy intake 


1 Oral 

35 

70 

50 

tl.M 

30 

72 


j OnU 

75 

75 

100 

1 IM 

65 

05 


j Onil 

128 

03 

200 

: ll.M 

120 

60 


It will be seen that 60 to 75 per cent of the daily DDS intake can be 
accounted for lu the unne \ fact whicli is not shown in llie tabic is timt 
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the daily excretion is not constant and that considerable variations are seen 
from day to day 

It may be stated that our figures regarding the total uiinary excretion 
are similar to those of Simth ct a! (1949) who recovered 70 per cent of 
the drug (DDS) from urine of rabbits fed on it Smith (1949) working 
with leprosj patients treated orally with DDS found that on an average 
83 per cent of the daily intake was excreted in unne 

(e) Relationship between Blood and Urinary concentrations 

The relevant data on this point have already been considered The 
relationship between blood and urinary concentrations may be summarized 
as under 

(i) The drug appears a little earlier in blood than in urine 

(») Urinary concentrations arc always higher (5 to 10 times) than 
blood concentrations 

{ill) After cessation of treatment the drug can be found longer m 
urine than m blood 

(iv) The above relationship holds good for both the oral and the 
intramuscular routes 


DDS Concentration in Skin 

During studies with sulphetrone (Dharmendra, Dey, Bose and Kapur, 
1950) it was found that skin and blood concentrations are similar irrespect- 
ive of the dose, mode of administration and the interval since the last dose 
Similar findings have been made with respect to DDS 

With the routine Bratton and Marshall method for the estimation of 
sulphones, normal skin gives rise to a slight colour reaction \\hich in case 
of sulphetrone was found to be equal to about 0 3 mg per cent, and this~^ 
had to be allowed for while making final calailations of skin concentrations 
of the drug However, tins method is not very satisfactory, since the depth 
of the colour produced by normal skin is not constant, but vanes with the 
amount of skin used for the test, and to some extent with individual skins 
In case of DDS a better method has been evolved which altogether elmunates 
this factor The skin is extracted with ethyl acetate and this extract is 
used for making the estimation 

One worker has recently suggested that the concentration of sulphones 
IS much higher in real sknn (epidernus and dermis), and that the drug is 
absent from the subcutaneous tissue removed wnth skin biopsy He has 
tried to explain the fact of not finding a high skin concentration as caused 
by the inclusion of a large amount of subcutaneous tissue m the skm 
->,_^specimen used for the estimaLon This matter lias also been investigated 
" ‘d this \iew has not been confirmed 
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The results of mvestigabons on skin concentration are shomi m table 
\I From this table it will be i»cen that 

(i) Blood and skin concentrations are snuilar in all cases 

Lxcept in one case concentrations in tlic whole akin epidermis 
and subcutaneous tissue have been similar 

(m) The similanty between skm and blood concentration is found 
irrespective of the blood level dose mode of administration 
and the interval smee the last dose 


1 VBLE XI 

Conif>araltve blood concentrations of DDS m blood sv.cat and skin {uliolc 
skin Lptdcnnis — dernns and subcutaneous tissue) 
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CoiscniciaaTiov or DDS utf 

ilG. 







PEa CE2<T 




Le^Lh 

Total 

doao 

m 

gtna. 

Uodo 

of 

admiots* 

tration 

Present 

dose 


Skm* 




Nome 

treat 
cnent in 
weeks 

Whole 

Epi 

Sub- 

Sweat 

Blood 






denms 

cuta 






akin 

and 

neous 









dennu 

tuoue 



J D 

14 

8 


200 mg 
alternate 

043 

085 

048 


045 





da vs 






M J 

14 

8 



045 

086 

088 


080 

J M 

23 

11 


200 mg 
bi weeldj 

043 

080 

080 


080 

b B 

23 

0 



045 

040 

047 


045 

B S 

16 

7 



0^ 




080 

8 S 

26 

16 

Oral 

200 mg 
alternate 

0A9 



2D 

070 





days 






B R 

27 

16 



IDO 

0D8 

IDl 

07 

0D8 

8 D 

22 

8 


100 mg 
daib 

0^ 

085 

085 

ID 

085 

D 8 

21 

18 


0 75 

0J5 

0J6 

08 

070 

3, C 

25 

13 



0D6 



08 

ODO 

B C 

24 

14 



0J8 

078 

078 

04 

070 

S K 

28 

21 



083 

084 

080 

07 

085 

K B 

31 

14 



078 

078 

078 

08 

0 75 

P D 

26 

30 

■ 

Rest 

period 

Nilt 




^ut 

A. H. 

26 

31 


» 




NUt 


*Eth>l acetate oxlmct method 

t In theee caacs DDS was absent from unno also they bad been off treatment 
for (wer 4 weekf 
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DDS CONCbN-fRATlON IN SwEAT, SaDIVA AND TRARS 


DDS concentration in siveat was estimated in 20 patients and 
concentrations in saliva and tears m 15 of these patients The findings in 
individual Ceases are shown in table XII and the average figures are given 

Tabdi^ XII 

DDS concentrations in sweat, saliva and tears (The concentrations m 
blood and urine are mclttdcd for comparison) 


Name 

Total 
dose in 
gm 

DDS CONCENTBATION IN MO PEB CENT 

Blood 

Urme 

Sweat 

Saliva 

Tears 

s c 

13 

0 60 

1250 

050 



s s 

16 

070 

850 

200 



S D 

S 

055 

400 

100 



D S 

18 

0 70 

250 

050 



B R 

16 

095 

250 

070 



B C 

1-1 

070 

450 

040 

050 

070 

S K 

21 

055 

500 

070 

050 

050 

B B 

25 

140 

10 00 

110 

060 

045 

R M 

14 

050 

450 


050 

050 

K B 

14 

075 

800 

050 

100 

050 

M G 

15 

0 40 

200 

0 45 

050 

050 

S D 

8 

055 

650 

050 

050 

050 

A D 

14 

075 

1000 

040 

055 

050 

S D 

15 

050 

950 

095 

050 

075 

G J 

8 

055 

1250 

100 

050 

050 

B S 

26 

1J6 

250 

105 

075 

075 

S R 

15 

000 

070 

050 

080 

058 

R R 

8 

075 

250 

066 

045 

056 

M H 

8 

100 

900 

000 

055 

040 

A M 

8 

060 

250 

062 

045 

050 


All the above patients were on oral treatment, and the dose was 100 mg daily 
except m two, who were on 200 mg daily 


in table XIII In these tables are also included blood and urinary 
concentrations in the same patients at the same hour All these patients 
were on oral treatment with 100 mg daily, except two who were 
receiving 200 mg daily 

Table XIII 

Average DDS concentrations in various body fluids and skin in patients 
treated zvitli daily doses of 100 mg of the drug 


Tissue j 

DDS concen- 
tration m mg 
per cent 

Blood 

05 

Sweat 

07 

Skin 

1 07 

Tears 

05 

SaU\a 

05 
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The concentratjon m the sweat vanes to some extent according to the 
quantity secreted hut ou the whole it is similar to the blood and slan 
concentrations The concentration m sahva and tears is of the same order 
as the blood concentration (unnan concentration is however much higher) 


ToMCm \ND COMPrieVTIONS 

The Tests used 

Tor assessing toMcit) tlie following examinations were frequently 
done Total R B C count Haemoglolun estimation, van den Bergh test, and 
Schlesmger s test for urobilin In addition the clinical fuidtngs m the 
patients provided useful infonnation in this respect 

Aucemia 

In common with other sulphonc drugs, DDS gi\cs nse to a fall m 
R B C and Hamoglobin Moreover as judged by the results of the 
^an den Bergh and Schlesmger s test*: it appears that DDS even m small 
(loses IS comparatnel) more liamohuc than its dcm^ivcs m common use. 
The findings arc analysed m table \IV which describes the effect of 
varying doses of DDS on total R B C Hemoglobin plasma bihnihui 
iiromlm and production of reaction or exacerbation of the disease 

riie fall in RBC and Haemoglobm is proportionate to the dose 
After a dose of 50 mg daih tliere is only a slight fall on an average 
less tlian half a million RBC and -i gin Haemoglobin after a dose of 100 
mg daily i fall of about one million RBC and 2 gm HiCmoglobjn and 
after a dose of 200 mg daih a fall of little more llian 1 million RBC 
and 3 gm Hjeinoglohui In most cases but not m all tlic blood picture 
improved after lu initial fall The anxnua produced liy a daily dose of 
300 mg has not been studied m detail since tins dose was tri^ only in 
a small number of cases and was not continued for more tlian 3 weeks as 
during this period it gave rise to a considcmble anseinia and liigh madence 
of positive van den Bergli and Sclilesmgcr's tests and severe lepra reaction 
m three of tJie five cases and one of these three devclo|>ed jaundice 


Results of the tan den Birgli and Scblesmger s Tests 

These tests Iiavc alwavs been negative witli doses of 30 mg daily 
and twuce dailv but in luglicr doses thev have been occasionally positive 
With 100 mg doily positive findings were made at some time during 
treatment ui aliout one-quortcr of the cases and with 200 mg daily m 
about lialf the cases OJiservations on 300 mg dosc» were not extended 
ns this 'dose wns not considered safe 


Regarding the results of these tests it mav Ik. said tliat Msitive find 
mgs have no doulit been made much more frequently with DDS than with 
sulphctrone however these i>o^itivc findings have only been occasional and 
not persistent Moreover the degree of positivity lias been low in case of 
the vm\ den Bergli test positive results have been seen only by the indirect 
metliod and tfic quantitative test has shown die presence of plasma 
bihrubin only up to 1 mg per cent except m a few cases m case of the 
Sclilesinger’s test positive result was seen mostly vvitli undiluted ‘Specimens 
of urmc and a 1 m 10 dilution usually gave negative result \roreovcr 
positive fin(lmi,a vndi these tests were more frequently made dunng the 
early part of treatment than later it may be mentioned that the fall in 
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R.B C aiid Hjjnioglobm is also sceii more freiiucntly m the early parts of 
the treatment Tims the findings «ith both the tests m most cases fall 
tviUim the high normal range of bilmtbm and urobilin and as such do not 
indicate tlic development of an> serious situatioii But they do indicate 
that DDS IS more hkelj to produce liiemolysis tlian its derivatives 

i cbrilu and Reactions 

With a dose of aO mg daily or twice dailj, no such reactions were 
seen but the> were frequent on 100 to 300 mg dailj doses tlie incidence 
rising with tlie dose 

Apart from these reactions a large uumber of patients got crops of 
short lived painful nodules of the nature of erythema nodosum With 
DDS tins was seen more frequently tliaii m patients treated vvitli its 
dcn\'ahveb 

Ollier liMiiptoius 

\ ver) common coinplamt was a burning sensation in liands and feet 
spe-cmlly at the beguiumg of the treatment this was usually reheved by 
yeast or Vitanim B complex Several patients complained of weakness 
speaally m the early part of treatment In a few patients signs of mental 
depression were evident 

A complication not mfrequeiitly sceu after repealed mtramuscular 
adimmstrauon of the oily suspension was the development of a localised 
abscess at the site of injection, Tlie contents of the abs^s obtained by 
aspitauoii or when the abscess burst open showed very high concentrations 
of DDS (up to 40 mg per cent) 

111 paUenU receiving 100 to 300 mg daily treatment liad often to be 
suspend^, on account of a severe reaction, marked anaemia or development 
of a painful abscess following intramuscubir administration This 
contingency did not ansc in the cases receiving 50 mg daily or twice 
daily 

CoXCgUSIONS MhCARUinC Dost VND 1IOD8 O? UHtlMSTaATION 

As indicated m the introduction the main object of the mvesUgrations 
rejiorted herein was to find out a smtable dose and mode of administration 
for DDS Tlie findings made during the study have already been 
considered and the following conclusions can be based on tliese findings 

Vodo of adimmslratwn 

(1) For DDS the oral administration is tlie method of choice, since 
m case of this drug the intramuscular route offers no advantage. This 
applies not only to daily but also to bi weekly trealiiient If for any reason 
treatment cannot be given daily oral admimstraUon twice a week is as 
good as an intramuscular injection at that mterval 

(2) For oral adnumstration it is belter to give the toUil daily quantity 
111 two divided doses than as a smgle daily dose Tlie divided doses 
produce a more constant blood concentrauon througliout the 24 hours and 
the toxic effects are less marked 
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Dose 

(1) The maximum daily dobe should not exceed 200 mg, as higher 
doses are not considered safe When this quantity is given as a single 
daily dose the average daily range of blood concentration of DDS is between 
1 0 and 1 5 mg per cent However, when this is given in the form of 
two divided doses of 100 mg each a more or less constant blood concentra- 
tion of 1 0 mg per cent is maintained throughout the 24 hours 

(2) Treatment should be started with 50 ing daily and the dose 
gradually increased to 50 mg twice daily, and worked up to 100 mg 
tivice d^y in about 4 weeks Treatment should be given for 6 days a 
week and occasionally there should be longer penods of rest for 1 or 2 
weeks 

(3) A matter for special consideration is whetlier a dose of 100 mg 
a day will not meet the requirements If this dose is found equally or only 
shghtly less effective, it w’ould certainlv be preferable This matter needs 
further consideration and is being looked into It may be stated that a dose 
of 50 mg twice daily (100 mg a day) would maintain a more or less 
constant blood concentration of about 07 mg per cent throughout the 24 
hours 


Summary 

1 Diamino-diphenyl-sulphone (the compound of the sulphone 

drugs) IS lery toxic m doses of the order ot 1 to Z gm daily, but has 
recently been used m small doses in the treatinent of leprosy However, 
the questions regarding the most suitable dose and the best metliod of 
admimstration liave still to be answ'cred The investigations reported m 
this paper were undertaken to proiide a solution to these two outstanding 
questions 

2 The study has been carried out in 68 advanced lepromatous cases 
bacteriologically positne and leproimn negative The investigations have 
included the absorption, resulting blood concentration and its maintenance, 
excretion in urine, drug concentration m skin and body fluids, and tests for 
ansemia and liver damage after both oral and intramuscular administration 
of varyuig doses for varying periods 

3 Regarding the absorption of the drug, tlie resulting blood concentra- 
tions and their maintenance, the following conclusions can be drawn 

(i) The drug is qmckly absorbed from tlie gut as after the mtra- 
muscular injection, appreciable amount of it could be found 
in blood as soon as 5 minutes after the administration of even 
a small dose of 10 mg by either route 

(n) The highest blood concentration of the drug is reached 4 to 8 
hours after administration by eitlier route After treatment 
1 for about a week, the highest blood concentration is about 0 5 

mg per cent on a dose of 50 mg a day, a little below 
1 0 nig per cent on a dose of 100 mg a day, a little above 
1 mg per cent on a dose of 200 mg a day, and about 1 5 
mg per cent on a dose of 300 mg a day The concentra- 
tions after intramuscular administration were shghtly lower 
than after oral administration of the same dose 
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(i»i) When the treaUnent i5> given less frequently (on alteniate tiavs 
or twice m week) blood concentrations at all hours are 
considerably lower than after daily administration of tlie same 
doic Tins applies to Iioth the oral and the intramuscular 
routes 

{tv) fhe range of blood concentration m patients on a single daily 
dose was investigated 1)> examining two dail> samples of 
blood one 12 hours and the other 24 hours after the dose 
The average range with the oral route for a dose of 50 mg 
dailj IS l>ctween 0 7 and 0 5 tug per cent, for 100 mg 
dail} between 09 and 07 nig per cent and for a 200 lug 
daily l^etwecii 1 4 and 1 0 ing per cent With tlie mtra 
muscular route however the 12 hourlj v-anations are less 
marked 

(r) It is possible to chmmaic the variations seen m the blood 
conceaitratioii on a single <laU> dose by dividing it into 
two e*qiuil doses given twice dailj With a dose of aO ing 
twnce daily { 100 mg a <lay) the blood concentration of DDb 
at 12 and 24 hours i*' alKjiit 0 7 mg per cent and wath a 
dose of 100 nig twiu <lail> (200 mg a (La) ) it is about 
I mg per cent 

(tO The drug is excreted dovvl) inainl) through the kidneys and 
V It can be found in blood (and urmc) long after cessation of 
^-trtatmeut wath it llus pcncxl vanes according to the dose 
aiid Icngdli of treatment Tor a dose of 100 to 200 mg it 
nmj be said that (a) even after a single dose traces of tlie 
drug In the blood can lx. found for aliout 8 to 12 days and 
(£>) after rcpeat<xl adiuinistration this penod is mucli longer 
up to 35 days Tins i>eniMl is slightly longer after mtra 
muscular tlian after oral administratlun 

(^r/i) As judged b) the resulting blood concentrations and their 
maintenance after oral and intramuscular adnunistration of 
varjing doses and at varjmg intervals it can be concluded tliat 
m the case of this drug the intramuscular route has no 
advautoge over the oral route Tins apphes not on!) to dafly 
but also to bi weekly treatment 

4 Regarding tlie excretion of the drug m the unne the following 
Diiclusions can be drawn — 

(i) The drug appears in unne 20 to 30 minutes after oral or 
parcntei^ adinimstration of even a small dose of 10 mg 

(it) The highest uriuar> concentration is on an average about a 
rag i>cr cent with i dose of 50 mg ibil> up to 10 mg 

per cent with a dost of 100 itig daily and up to 15 mg 

per cent with a dose of 200 ing dail> Xs m the case of 

blood concentration the unnary concentration with the same 
dose IS a liUlt higher after tlie oral tlian after die mtra 
muscular route 

(ni) The drug is found m the unne for long after the cessation of 
treatment wnth it os m the case of blood tlm ptnod is a 
little longer after the intramuscular than after the oral route 


200 


UiPROS'i IN INDIA 


[October, 1950 


With a dobe of 100 mg dail> continued for two months, 
DDS can be found m urine for 25 to 35 days after stopping 
the treatment, with higher doses this peuod is longer 

{iz’) When the treatment has been continued foi some time, 60 to 
75 per cent of the daily DDS intake can be accounted for in 
the urine 

(v) Urinary conceiiti-atiuiis are always higher than blood concentra- 
tions, and after cessation of treatment drug can be found 
longer in urine than m blood This relationship between the 
blood and urmar\ concentrations holds good for both the 
oral and the intramuscular routes 

5 No evidence has been found of the concentration of the drug by 
the skin, the concentrations m blood, skin, sweat, saliva and tears have 
been of the same order The similarity between skin and blood concentra- 
uons IS found irrespective of the blood le\el, dose, mode of administra- 
tion and the interval since the last dose 

6 In common with the other sulphone drugs, DDS gnes rise to a 
fall in R B C and Hcemoglobm Moreover, as judged by the results of the 
van den Bergh and the Schlesmger’s tests, even in small daily doses of 100 
to 300 mg , DDS appears to be more hiemolytic tlian its derivatives in 
common use 

7 With a, dose of 50 mg daily or twice daily, no febrile or eye re- 
actions were seen, but thej were frequent on 100 to 300 mg doses, tlie 
incidence rising witli the dose The dose of 300 mg a day was discarded 
after a short trial because of its toMCity 

S Other toxic symptoms include a feelmg ot weakness and a burn- 
ing sensation m hands and feet, specially in the early part of treatment 
In a few' patients signs of mental depression were evident 

9 Regarding the dose and mode of administration of DDS the follow- 
ing conclusions can be based on the above obsen'ations 

(i) The oral adnunistratioii fs the method of choice, since in case 
of this drug the intramuscular route offers no advantage If 
for any reason treatment cannot be gicen daily, the oral 
administration twice a week is as good as an intramuscular 
injection at that interval 

(u) For oral administration it is better to give the total dailj 
quantity in tivo divided doses than as a single dose The 
divided doses produce a more constant blood concentration 
throughout the 24 hours and the toxic effects are less 
marked 

* 

(m) The maximum daily dose should not exceed 200 mg 

(;z>) Treatment should be started w-ith 50 mg daily and tlie dose 
gradually increased to 50 mg twice daily, and worked up to 
100 mg twice daily m about 4 weeks 

(ri) If a dose of 100 mg daily is found equally or only slightly 
less effective it would certainly be preferable This matter 
bem^ invesbgated 
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TRE'\Ti\lENT OF LEPROSY WITH DIAMINO-DIPHENYL 
SULPHONE BY MOUTH 

By John Lowr MD (Birm), ]\IR.CP 
Duector, Leptosy Research I iiit, Nigerian Leprosy Service, Uauakoli, 

Niget ta 

(From The Lancet, 28th January, 1950) 

Diainmo-diphenyl sulphone (DA DPS) was tlie first sulphone 
synthesized (Fromm and Wittman, 1908), but its pharmacology and thera- 
peutic effects were not studied until 1937, when Buttle cf al found that it 
possessed remarkable properties In streptococcal infections m mice, doses 
of 0 4 mg were as effectiic as doses of sulphanilamide a hundred times 
greater, and doses of 004 mg were onl} slightly less effective than 04 mg 
In protection tests, 2 mg gave better results than 50 mg of sulphanilamide 
Its acute toMcih' was howeier ten to twenty tunes greater than that of 
sulphanilamide 

Also in mice, Bauer and Rosenthal (1938) reported similar findings 
Buttle et al (1937) also studied the effects of D A D P S in rabbits and in 
monkejs In rabbits, die results avere less striking than m mice, but still 
aery good In monkeys, the antibactenal activit}' of the blood after a dose 
oflgofDADPS was about the same as after 4 g of sulphanilamide, 
and the effect was more lasting Further work in other animals followed, 
and D A D P S later became established as a powerful antibacterial agent 
in veterinary medicine (McEwen et al , 1941, Francis, 1947) 

In man Buttle et al (1937) found that after a single dose of 3(X) mg 
the blood had definite antibactenal properties, but no detailed studies were 
reported Subsequently (Buttle persona! communication), a therapeutic 
trial was made in human beings with aaite infections, doses of the order of 
1 to 2 g a day w'ere given but because of the rapid production of methsemo- 
giobmaeinia and other toxic effects the treatment was soon abandoned The 
only other information available to me on the toxicity of D “k D P S in man 
is a statement made by Long and Bliss m 1939 and quoted by Feldman 
if al (1944) that D D P S was considered too toxic for use m man 

There seem to ha\e been no attempts to determine the therapeutic 
blood-level needed in man or the dosage necessary to produce that level The 
little work that was done in man avas with doses fixed arbitrarily at a level 
now beheaed to have beat far too high 

When Rist li al (1940) demonstrated the action of sulphones in 
experimental tuberculosis in animals, D A D P S , ‘ promin ’ and ‘ diasone ’ 
were used m the extensive animal expenments wlitcli followed, DA DPS 
showed up avell, producing some results comparable to th'ose of other 
sulphones m higher doses In this work Feldman and Ins collaborators avere 
■^prominent Feldman (1946), na summarizing the work, made no statement 

irding the relatiae efficacj of the different sulphones It is wortha of 
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uote that Snuth cL al (1942) found that m vitro DPS u as ten times 
as active as promin 

In the trials of sulphones m human tuberculosis liecause of its reputed 
toxicity to man no attempt seems to have been made to use D D P S 
possibly the most potent sulphone The results of sulphone treatment in 
human tuberculosis ha\e been disappointing 

The Suephones in Lepeosv 

Tins work started in tlie United States m 1941 and contmued since, 
has been well summanzed Fagct (1947) and by Sharp and Payne 
(1948) Workers ui the Umted States have reported that the results of 
sulphone treatment in leprosy are much supenor to those of any previous 
form of treatment tliough it lias limitations Workers m other countries 
are now reporting similarly Some BnUsh and other workers have been 
rather critical of tlie new treatment but the opinion has steadily gained 
ground that a great step forward) in leprosy treatment Jias been made 

Practicall} all tlus work has been <lonc with tlie relatively expensive 
and complex proprietary sulphones promin diasone and lately sulphetrone 
Until recently no attempt was made once more because of its reputed 
toxiaty to use the simpler and cheaper D P S Cochrane (1949) 
reports an attempt to use D *\ D P S in leprosy giving twice-wcckly 
injections of 1 25 g but he has found that toxic effects are too common and 
too senous to make this treatment widely applicable though the results were 
good 

Some of the criticisms made of sulphone treatment m lepros> Iiave been 
shown to liavc little foundation Thus the statements that it is not tolerated 
by many patients and that it is of value only in the severe Icpromatous * 
cases have been proved wrong (Lowe and Smith 1949) But there are two 
cntKisms which stdl carry wciglit — that m severe lepromatous cases the 
treatment takes such a very long time (four years or even more) and that 
tlie treatment is too costly for wide use in poor tropical countries 

The first cribasm — the length of the treatment — carries little weight 
because of the sbll greater length of Iiydnocarpus-oil treatment m such cases 
and there is also the severe discomfort of the many injections and the 
uncertainty of the response. 

The second criticism — hi^ cost — is the really potent one. A treatment 
which costs for drugs alone ilO to il5 a year per patient and may last five 
years is (completely mapiplicablc on a large scale mthe mostly poor tropical and 
sub-tropical countries where Icpro^ jn^vails Moreover it is among the 
poorer sections of the population that leprosy is most common Sul^onc 
treatment on its present ^is can never be more than a treatment for the 
privileged few, the vast majonty of those needing the treatment must go 
without it 

, The expense of sulphone treatment could be usefully reduced if a much 
nipre effiaent and rapidly acting sulphone could be, founa or if the sulphones 
could be nude much more dicaply A sulphone which would be boili 
cheaper and more effective would be of enormous value. This is why some 
leprosy workers arc turning their attention to Dj\ DPS a non proprietary 
drug which can be made cheaply Tlic queshons which tins paper attempts 
to answer ib can it be used in treating human Iqirosy with safety aivl 
with good therapeutic effect ? 



LEPROSY lif INOU 


[October, 19S0 


2(W 


Mode of Actiok 6f Sulphones 

The sulphones now in common use in leprosy — promin, diasone and 
‘^ulphetrone — ^are derivatives of D A D P S Their mode of action seems 
to be similar to that of the siilphonamides The question anses whether 
the more complex stilpliones exert their antibacterial action in the form in 
which they are given or onlj when they are broken down to D A D P S 
in the body If the latter ciew is correct, where does this breakdown to 
D A D P S mainly occur — in the gut before absorption, when the drug is 
given by mouth, or in the bodv fluids or ceils after absorption from the gut 
or, in the case of injection, from the tissues ^ 

Johnson (1940) studied the fate of promm after oral administration 
and after injection He found tliat, after injection, nearly all could soon 
be recovered in the urine as free promm in the form in rvluch it was 
injected, but that after oral administration only 30 per cent appeared m 
the urine and some of it had undergone conjugation These findings 
suggest (a) that promm undergoes a change to D A D P S m the gut 
before or during absorption, {b) that much pronun given by mouth is not 
absorbed at all, and (c) that after injection very little chemical change 
occurs and the production of D A. D P S after injection must be very small 

Hinshaw and Feldman (1941) found that while promin could be 
given intravenously in doses up to 15 g with little or no toxic effect, a dose 
of 1 to 3 g by mouth often produced cyanosis and other toxic effects 

Because of these findings, the intravenous injection of promin became 
a standard method of sulphone therapy. It seems possible, however, that 
intravenous injection, though much reducing toxicity, reduced therapeutic 
activity still more 

The administration of diasone has been mainly by mouth Gi\en in 
this waj, doses of more tlian 2 g a da> are often toxic, as jWtli 
promin Obserc'ations made here (South, 1949) indicate that after the oral 
admimstration of diasone, D \ D P S can be isolated from the urine, but 
most of the drug is excreted as diasone It is not clear w'hether the 
breakdown to D A D P S occurs in the gut or m the body after absorption 

Regarding sulphetrone more information is available Brownlee 
(1948) stated that when sulphetrone is given by mouth, 50 per cent or more 
IS absorbed, practically all the drug present m the body is present as 
sulphetrone, and it is rapidly excreted as such, mainly in the unne The 
absence of acetjdation and other forms of conjugation was held to imply 
that sulphetrone is not hydrolysed to D A D P b On Brownlee’s data 
the undoubted therapeutic actiMty of sulphetrpne in leprosy must be attri- 
buted to the action of sulphetrone itself Findings made here (Smith, 1949) 
hace not supported Brownlee’s findings in some respects The absorption 
from the gut is much lower than the 50 per cent reported by Brownlee 
While most of the sulphone excreted m the unne is m the form of 
sulphetrone, a small fracuon is m the form of DA DPS Even before 
these findings w'ere published, Brownlee (personal communication) wrote 
It appears most likely to us that it is the rate of degradation to 
DAD PS that is important, that is to say, that the lack of toxicity of 
^sulphetrone copld quite well be consistent with a slow hydrolysis to 
A D P S ’ 111 a later personal communication Brownlee stated 


October, 19oO| 


LfclROSt I'J INOIt 


205 


I lia\c looked carefullj into iliii. matter again and can sav tliat if 
snlplictroni. is degraded to D \ O I’ S it must lie degraded less tlian 
10 per cent. 

Tliose who lia\e studied sastcnuitie senes of snlphoncs such as Sniitli 
at Betliesda hare concluded that the ammo j^roiip or groups must tw free 
or potentiallj free to ha\e antibacterial acti\it\ \o\v siilphetrone is anti 
bactenal in the test tube and is clieinotlicrapcntie m man If these \iews 
arc correct then the micro-organism itself must degrade siilphetrone, after 
It [lassca through the cell wall to D \ D P S \\c ha\c tned to prose this 
point experinientall> but base faded 

Thus, c\en according to Brownlee who apiie-arcd to lie the chief 
exponent of the opposite \iew coinples siiljihones possibly or probably 
act by being hydrolysed to D \ U P S tliougii, with some of the complex 
sulphones, the nmonnt of this hydrolysis is \ery small 

This disaission linngs iis to the following nn[)ortant practieal 
points It 13 well establislied by the cxiiericnce ot many workers tliat 
complex snlphoncs given m doses producing a hlnoil-concciitration of the 
order of a iiig i>cr 100 ml — and often iiiiieh less than this — are tliera 
peutically actuc m leprosy Most of tins blood content is tint de-gradeal 
to D ■k D P S and is therefore iiossihly or proliahly nnctiye We must 
conclude tliat the nunnunm theraiientie blood lesel of U k D P S itself m 
leprosy is perliaps 1 mg |)cr 100 ml or even Icss 

The ciuestioii to he inycstigatesl is whether it is ))Ossilile in man In 
produce blood ley els of D_k DPS of this order without toxic elTcets 'the 
expenment outlnie-d below was |ilainied to answer tins ipicstum 

PutiiMiNARa latAL on D„kDPb iiy kloutJt 

I roni Octolier to December 11W8 nine palicnls with lejirosy yyere 
giien D^ DPS daily by mouth m small and slowly increasing doses uitli 
careful clinical and laboratory cxaiiimatioiis tor signs of toxicitv and the 
blood levels attained on dilTerciit doses were estimated 'llic daily 
administration was continued for ‘J weeks llie daily dose was given all 
at one time the results arc suiuneanml below 
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riicse results were sinking Ihe lirsl dose of lOO nig gave a ihliilile 
blood reaction for sulplione llMiligli the IiIihkI level atlaineil was leirdlv 
measurable. 1 urtlier doses soon provlnced a nteasiir ibic IiIcskI levtl and 
when the dose rose to 300 mg a day die blood level averaged slightly mure 
than the 1 mg per 100 ml vvliieh on the grounds outliticil above. Is proli 
ably a therapeutic level iloreover, with ailullnislrutloii oiiee daily the 
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blood-level remained constant throughout the day The later stages of 
the experiment showed tliat we had a considerable margin of safety, the 
slight signs of toxicity at the highest dosage soon subsided when the drug 
was stopped 

The findings showed that with 300 mg of D A D P S a day the blood- 
level was comparable to that attained with doses of diasone or sulphetrone 
five to ten times greater An explanation of this was sought, and pharma- 
cological studies of the three sulphones were carried out here (Smith, 
1949) Balance experiments to study the absorption and excretion of 
sulphetrone, diasone and D A D P S at different dosages, each maintained 
for two weeks, gave the following results at all the dosages tested 

When sulphetrone was given by mouth, over 80 per cent of it was 
passed in the fxces and was thus apparently unabsorbed, whde less than 
20 per cent appeared m the urine The figures for diasone were much 
better, about 50 per cent being passed in the fieces and about 50 per cent 
m the urine For D A D P S however, the figures were much better still, 
less than 5 per cent being passed in the faeces and over 85 per cent 
m the urine Thus the absorption of D A D P S from tlie gut after oral 
administration is excellent, and this fact partly explains the blood-levels 
attained on such small doses But of equal if not greater importance is the 
slow elimination of D A D P S , mainly by the kidnevs Whereas after 
ordinary therapeutic doses, when long treatment is stopped, sulphetrone 
blood-levels are not measurable after 3 to 4 days, and diasone blood-levels 
are not measurable after 6 to 7 days, blood-levels of D A D P S are still 
measurable after 14 days, and traces are found for much longer periods 

Thus the low dosage of D A D P S necessary to maintain what is 
theoretically a therapeutic blood-level in leprosy is explained by the almost 
complete absorption from the gut and the slow elimination by the kidneys 
These facts also probably explain the toxic effects observed by Buttle 
(personal communication) on doses of 1 to 2 g The blood-level attained 
on this dosage in a few days must have been very high 

Trial oR D A D P S in Human Llprosy 

Immediately after the preliminary experiment in the nine patients 
recorded above, a therapeutic trial on a considerable scale was instituted in 
December 1948 Fifty patients with leprosy, mostly of the severe lepro- 
matous type, were selected Exactly the same regime was followed as m the 
preliminary experiment the dosage was 100 mg a day for two weeks, 200 
mg a day for two weeks, and the standard dose of 300 mg a day from the 
fifth week onwards To begin with, frequent hBemoglobin and blood- 
sulphone estimations, Schlesinger’s tests, liver-funcbon tests, and other 
checks for possible toxiaty were in force As the experiment progressed, 
the toxic effects were found to be minimal, and later all routine tests of this 
nature were abandoned as unnecessary 

The number of patients treated with DA D P S was slowly increased 
to nearly ninety Treatment has now (November 1949) been almost 
continuous for nearly a year (except for one small break of 2 weeks 
because of staffing difficulties) The general condition of the patients is 
excellent, and almost all show higher haemoglobin values than when treat- 
ment was started (A.11 recave 07 g of ferrous sulphate in a mixture 
— reshly prepared every day ) In not one single case have we seen the toxic 

ts— nausea, vonuting, hepatic pain, and jaundice — reported by 
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Cocliranc (1949] after twice weckl) injections of 1 25 g The expenment 
has Uius ainplj proved the safety of oral administration of D A D P S by 
the method here outlmeil lint as noted before the importance of slow 
induction of the treatment cannot lie overstated The considerable safety 
margin is shown by the fact that in a small number of selected patients the 
daily dose lias since been slowly increased to 400 and 500 rag a day and 
maintained at that level for months without toxic effects 

Rostills III Leproumtous Cases 

The lepromatous cases treated with Dj\ DPS for 6 months or more 
now (November 1949 1 number exactly hfty This group was a very vaned 
and representative one including a considerable number of very severe 
nodular cases some with cnraphcatioiis such as leprous affections of the 
eye and of the respiratory passages other cases tliough lepromatous were 
nulder with localized or diffuse lepromatous infiltration of skm and mucous 
membranes wntli tew or no coiiijilications 

The results on the whole have been the same as those recorded for 
sulphone treatment m general— slow but sure subsidence of activity of the 
leprous lesions gradual slinnkage of leprous nodules and infiltrations heal 
mg of lepromatous ulcers m skin and mucous membranes and improve 
ment m the patients vigour and sense of well bang This chnical response 
to Dj\ D P g has certainly been no slower and has jxissibly or even probably 
been quicker than the response seen m patients treated with sulphetrone 
or diasone, tliough it is too early to make dogmatic statements on this point 

Further a diminution m the number of bacilli m tlie lesions as shown 
m slit smear preparations made by standard methods is already apparent 
m many of our cases This is at least as great as the diminution we have 
seen m similar cases treated for a sinubr penod with sulplietronc or diasone 
Three cases have become bactenologically negative The results m our 
fifty lepromatous cases treated for 6 to 12 montlis, with an average duration 
of treatment of just over 9 months arc as follows definite clinical improve 
ment in 36 cases (72 per cent) definite bactenological improvement m 31 
cases (62 tier cent) and no cases showing chnical or bacteriological 
detenorahon Febrile reacUons (erytliana nodosum) occurred in 15 cases 
(30 per cent) Tlie changes m bactenological status were as follows 


BACTCBlOLOOlCAIa STATDS 
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The bactenological status is detcmiiiied as follows \ number of 
microscopic shde smears arc made from vanous sites m the J»dv 
examined and graded 4+ indicates a preparation teenung with bacilli 
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thousands to a microscopic field l-[- represents a smear in which bacilli 
are few and not easy to find 3-)- and 2-f- are intermediate grades 
between 1+ and 4+ In each patient the average figure recorded in 
several smear preparations from different parts of the bod> is taken to 
indicate the status of the patient 

In assessing the results, chnical improvement is recorded only if it is ver> 
defimte and bacteriological improvement only if the reduction in bacilli is 
sufficient to downgrade the findings {eg from 4-f- to 3-[-) Such a down- 
grading probably indicates on the average a reduction in tlie number of 
bacilli found m smears to about a tenth of the previous number Thus the 
estimates of improvement are verv conser\ative 

The period of treatment of these patients is admittedly short, at least 
2 gears’ treatment mil be needed in such lepromatous cases before a reason- 
ably accurate assessment can be made The data so far do not justify a 
definite claim that D A D P S is more rapidly effective tlian other sulphones 
111 lepromatous cases, though the general impressions of the staff and 
patients suggest that tins is so 

Results tii ‘ Tuberculoid ’ Cases 

Until recently it was stated that this milder and often self-limiting, 
though frequently crippling and disfiguring form of leprosy did not respond 
to sulphoiie treatment The first published report indicating that it would 
respond was that of De Souza Lima (1948), though his statements on die 
subject are cautious and a little vague Elsewhere (Lowe and Smith, 
1949) we have recorded the rapid and even dramatic response of leprous 
lesions of this type to sulphone treatment, focal changes m the skin patches 
are seen within a few weeks and activity usually subsides completely with- 
in 6 months, though the inflammation of nerve trunks takes longer to 
subside (A fuller report is being prepared ) 

The acconipaiiying table summarizes the results in fifteen such cases 
treated with D ADP S It will be noted that a response was seen m the 
lesions w'lthm a month, and sometimes within a fortnight, of treatment 
being started, when the dose w'as still 200 mg or even 100 mg a day 
There are here definite indications that D A D P S acts more quickly than 
other sulphones hloreover, activity, inflammation and thickening of the 
patches m the skin have tended to subside completely in a shorter time 
than witli other sulphones In one case, in which treatment was stopped 
after 6 weeks because of sulphone dermatitis, the subsidence of activity of 
the lesions has been continuous and is now complete It is obvious that 
quite a short period of treatment is enough to arrest the skin lesions 

In some of these patients treatment has been given for only a few' 
months, but its effect on the thickening and inflammation of the nerves is 
already apparent m most cases In _ only tliree cases are nerves still 
abnormally tender, manj still show nerves that are hard, thick and fibrotic, 
but in others the nerv'e-tluckening is much less than it was In none has' 
the neuritis been aggravated by sulphone treatment — a surprising thing 
considering how' otten painful ‘reactions’ m nerves arise in lepromatous 
cases under treatment 

Tims the results of D A D P S treatment in ‘ tuberculoid ’ leprosy have 
highlj satisfactory at least as good as and probably better than the 
^liking results seen with other sulphones used here 
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Practical Aspects op D A D P S Treatment 


Difficulties 

The difficulties encountered in establishing and maintaining D A D P S 
treatment are not serious, they are of the same kind as are experienced 
\vith more complex sulphones, tliough probably milder 

The incidence of febrile reactions (erythema nodosum) m lepromatous 
cases has been 30 per cent, this is almost exactly the same incidence as 
with sulphetrone, and tlie severity and duration of these manifestations has 
been no greater than with sulphetrone We suspend sitlphone treatment 
until the condition has subsided 

Anceniia has been no more and probably less, common or severe than 
with sulphetrone, a possible factor here is that sulphetrone forms an 
insoluble compound wth iron in the gut (Brownlee, 1948) and may thus 
prevent iron absorption When D A D P S , with its much smaller dose is 
used, this factor may be absent or less active 

Leprous neuritis and leprous eye vifianiniation may be ptecipitated by 
D A D P S in lepromatous cases, just as by the other sulphones, but they are 
no more common or severe Once again we suspend treatment until acute 
symptoms have subsided 

A drug dennatitis, which may progress to exfoliation, may ocair with 
D A D P S , as with other sulphones, betiveen the 3rd and 5th weeks of treat- 
ment Among nearly ninety patients treated with D A D P S we have had 
three such cases, two however occurred among six patients in whom, as an 
expenment, the dose had been increased at twee the usual rate Only one 
case of dermatitis has been seen in over eighty cases treated under our 
normal regime The dermatitis subsides on the cessation of treatment and 
the oral administration of anti-histamine drugs , we have used ‘ Anthisan ’ 
In these cases, sulphone treatment must be withheld for at least 2 months, 
and often it can be resumed only after the patient has been desensitized 
with repeated small and increasing doses, these are best given by injection, 
uorking up from 2 mg or even lower levels, if necessary In sensitized 
patients, dermatitis may appear within a few hours of administration, so 
dail> injections are recommended for desensitization 

Intercurrent bacterial infections during sulphone therapy are not 
common, but when they do occur they are unlikely to respond to sulphona- 
mides This is probably because the ranges of activity of sulphones and of 
sulphonamides overlap widely, organisms resistant to sulphones are likely 
to be sulphonamide-resistant For this reason peniallin plays an important 
part in the treatment of intercurrent disease in sulphone-treated patients 
Here the commonest conditions requiring penicillin therapj' are pneumoma 
and ‘ tropical ’ myositis In patients under sulphone therapy the ordinary 
septic complications of leprosy rarely arise, presumably because of the wide 
range of activity of the sulphones 

Cost 


The price of 100 mg tablets of DA DPS is 14 j a thousand A 
.patient treated by the method here outlined will require on the average 
tliousand tablets a >ear, so the cost will be 14j a year for drugs The 
St of treating one patient mth diasone or sulphetrone is at present 
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ilO to 515 a }car Thus the use o£ DA.DPS has reduced the cost of 
sulphoiie treatment to about a twentiedi of the previous figure 

In Njgena treatment with hydnocarpus oil is now no cheaper than 
with DA DPS, and in addition to tlic oil tliere is the big expense in 
singes needles, sterilization, and staff to give the injections Moreover 
the results are greatly infenor 

Pmancial considerations now prevent the wide use of the complex 
propnetary sulphones, but with D A D P S it should be possible to treat all 
tlic thousands of cases of actiie leprosy in the Nigerian leprosy institutions 
In otlier countries the same factors will operate in varying degrees 

Possible Modifications 

Our present r^me is based on a standard dose of 300 mg given once 
a day The question arises whether daily doses are necessary A small 
group of cases is bemg treated with twice weekly doses given by mouth the 
regime being 1st week 100 mg doses, 2nd week 200 mg doses, and 
so on to 500 mg doses in the 5th week tins dose bemg then maintained 
Tile blood levels range from 2 mg per 100 ml soon after the dose to 0 3 
mg just before die next dose. Toxic effects are not serious and chmeal 
improvement is beginnmg to appear Injections seem quite unnecessary for 
twice-weekly treatment Such a regime would be suitable for outpatients 
and ivould reduce the cost of treatment to 7s a year 

A further question is whether on daily adniimstration, a dose of 300 
mg a day is necessary or advisable This will be invesl^ted later We 
already know that, m tuberculoid cases dally doses of lOO mg are thera 
peutically active but m these patients baalli are very few and natural 
resistance is high It would dierefore be wrong to argue that 100 mg a 
day IS sufficient for heavdy mfected leproniatous cases with no natural 
resistance Nevertheless there are indications that improvement is not 
proportional to the size of the dose Our patients on 400 and 500 mg a 
day are not so far showing an apprcaably more rapid improvement than 
those on lower doses but die penc^ of treatment is Joo short for a sound 
judgment The best standard dose may mm out to be less than our 
present 3OT mg and if so the cost of treatment will be stdl further reduced 

Requisites 

The mam and in fact the only real necessity for D AT) P S treatment is 
the sujiervislon of a sound clinician who knows Ins leprosy Proper clinical 
examination before and dunng treatment and the regulation of treatment 
according to the findmgs are ^ that is really needed Durmg die first few 
weeks of treatment a weekly examination is advisable later an examma 
bon fortmghdy monthly or even less freijucndy may suffice provided the 
patient can refer to die physiaon at once if need anses A few beds for 
temporary admissions dunng ' reactions are very useful 

Tile giving of the proper doses must be adequately supemsed 
Pnmitive people often think tliat they cannot have too much of a good 
thing A big dose of DA DPS particularly in the early phases of treat 
meiit may be dangerous. Moreover a patient may be tempted to keep and 
sell some of his tablets instead of swlllowing diem 

Laboratory faahties can be very simple To judge the results of treat 
niciit accurately nucroscopical examination of smears fs of course 
necessary Haanoglobm esUmaUons arc usefid but die good physician will 
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detect anasmia clinically The Schlesinger’s test for urobilin in the urine is 
useful m cases of suspected toxicity, foi the test with Ehrlich’s reageijt 
does not work when sulphones are present in tlie urine The results must 
be interpreted with care, for disordered liver function and a positive 
Schlesiiiger’s test jire common in ‘ normal ’ Afncans Blood-sulphone 
estimations are unnecessary as a routine measure, though they can easily be 
done with the Lovibond comparator and they add to the value and interest 
of the work from the physician’s standpoint 

Discussion 

The introduction of the sulphone treatment by workers m the USA 
began a revolution in the treatment of leprosy, whose magnitude is only 
now becoming apparent and is little realized m the United Kingdom, where 
publications have been few and opinion has been divided, for while Rluir 
(1947, 1948) and Davey (1948) have written enthusiastically of the treat- 
ment, Cochrane (1947), Rogers (1948) and The Lancet (1948) have 
been more cntical Cochrane, in later publications in specialist journals 
(1948, 1949), has shown increasing interest m an enthusiasm for sulphone 
treatment, his latest report bemg on 54 treated lepromatous cases, all of 
which have improved, some markedly, ten of them becoming bacteriological- 
ly negative 

The number of sulphone-treated cases reported on by British workers 
has been small, usually less than fifty, and the penod of treatment has 
usually been only a few months, though the 54 cases reported by Cochrane 
(1949) have been treated for 2-} years Here at Uzuakoh, Nigeria, the 
number of cases treated (first by Davey and later by Lowe) has been over 
350, and the period of treatment has been up to nearly 4 years, the evidence 
of the great value of the treatment has been overwhelming (Lowe and 
Smith, 1949) 

In 20 years’ experience of treatment with hydnocarpus oil and its 
derivatives, with a growing appreciation of the frequently self-limiting 
nature of leprosy, I gradually became more and more sceptical of the speafic 
value of this treatment It often produces clinical improvement in the 
milder cases, particularly tuberculoid cases, and it accelerates the strong 
tendency to spontaneous arrest In mild lepromatous cases it sometimes 
produces apparent arrest of the disease, but its action is very uncertain, and 
relapse is common In lepromatous cases in general, particularly the 
seierer ones, the ability of hydnocarpus oil to modify the course of the 
disease is often very limited Years of painful treatment often accomplishes 
little The argument advanced by some that hydnocarpus treatment is of 
value because it prevents the tuberculoid cases from becoimng lepromatous 
IS negatived by the finding that even without treatment this change is very 
rare 


The change in outlook produced by sulphone treatment is one of tlie 
most striking achievements of modern medicine The full action of 
sulphone treatment in severe cases is very slow but amazingly certain 
The physician can now feel absolute confidence that an active case of leprosy, 
no matter how severe, will respond to sulphone treatment, that the disease 
will cease to progress from the time when the treatment is begun, and 
that the lesions' already present will slowly subside and the infection 
^/gradually die out 
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The use of Dj\ DPS lias certainly overcome the difficultv of the cost 
of sulphone treatment Whether its use will reduce the duration of treat- 
nicnt remains to be seen It has at any rate nude sulphone treatment 
possible for a vast number of pauents in tropical coiintnes whereas prevnous 
forms of sulphone treatment could not be more than the privilege of Hie 
few 


The question anses whether the findings here recorded nu> not have 
an important beanng on the sulplionc treatment of tuberculosis So far 
in hunun beings this lias been rather disappointing Only Hie complex 
sulphones haveoeen used Since D_ADPS appears to be the most active 
of the sulphones and can be safely used m man it may be of value m 
human tuberculosis Its value in expcrnnental tuberculosis lias already lieen 
demonstrated but its reputed toxicity has prevented its use in the human 
disease “b few prehmmary observations nude here luve sliowii tlut 
Du\ DPS treatment as here outlined is well tolerated by patients with 
tuberculosis of the lungs and a proper trial is well worthy of consideration 

SnuMARY AND CONCLUSIONS 

The special properties of Du\ DPS are outlined In xntro and m 
animals its antibacterial power is possibly the greatest of any of the 
sulphones 

'ffae accepted idea that D A D P S is too toxic for use m human bangs 
IB exanuned and found to be erroneous 

A regime of oral administration of snull doses rising very slowly 
from 100 mg a day to the standard 300 mg a day in 5 weeks is rcconi 
mended treatment bang continuous Ibis regime does not produce toxic 
effects of any consequence and it will nuintam a blood level of aliout 1 mp 
per 100 ml which on theoretical grounds slmuld be a therapeutic level m 
Iqirosy 

The alnwst complete absorption from the gut and slow clmuiution bv 
the kidney explain the relatively high blood levels attained with such small 
doses and also explain Hie toxic effects reported with the much higher 
doses used by others 

In Hie avoidance of toxic effects very slow induction of D-\ DPS treat- 
nient is of paramount importance 

A Hicrapcutic trial of this treatment in 88 patiaits with leprosy for 
periods up to a year is described 

Of Hie fifty Icpronutous cases treated for more Hun 6 months none 
sliow deterioration 72 per cait show clinical improvement 02 jicr cent 
show luctenological improvement and three have liecome bactcnologically 
negauve. Tliese results compare very favourably with those scai here 
with complex propnetary sulphones Tlicrc are indications tlut D A D P S 
13 acting more rapidly ^an these other sulphones 

In fifteen tuberculoid cases treated for 4 to 10 months die response 
has been apparent within a month and sometmics wiHim a fortnight or 
less with complete subsidence of activity of Hie skm lesions willim 0 
months the nerve involvement liovvevgjf takes longer to suhsidc Tlie 
results though similar to ajipear to be more rapid Hun those seen widi 
odier sulpliones m similar cases 
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The cost of D A D P S for tlie treatment of one patient for a year on 
tins basis is Us The cost of treatment with the complex propnetary 
sulphones is about twenty umes as much 

A regime for twice-weekly administration of D A D P S by mouth suit- 
able for outpatients is outlined, the cost being 7s a year per patient 
Injections seem to be unnecessary 

It IS suggested that the more complex sulphones act by being hydrolysed 
to D A D P S 111 the body They are incompletely absorbed from the gut 
and incompletely hydroli'sed to Dj\ DPS, they thus provide an un- 
necessarily elaborate and expensiye method of seairing the action of 
D A D P S in the body Administration by injection, by preventing 
hydrolysis in the gut, may even reduce their therapeutic activity 

The administration of D A D P S itself by mouth is safe, simple, and 
very cheap It seems to be the most rational form of sulphone treatment 

Reconsideration of the sulphone treatment of human tuberculosis may 
be advisable in the light of the findings recorded here Prehmmary 
observations show that D A D P S treatment as here outlined is well 
tolerated by patients witli tuberculosis of the lungs 

Addendum — Since this paper was written, the treatment has been 
continued witliout a break In the original 50 lepromatous cases, the 
average period of treatment is now (January 1950) 11 J months, clinical 
and Wtenological evidence of improvement is correspondingly stronger — 
78 per cent now show a reduction m the figure for bacteriological status, 
and 3 mgre cases (all originally 1+) have become negative The 
bacteriological status of the 50 cases is now as follows 4+, 2, 3-j-, 7, 
2-[-, 13, l-p, 22, negative, 6 

Studies carried out in Nigeria show that a lower dosage is effective, 
and similar findings have been made elsewhere (Molesworth, 1949 and 
Muir, personal communication) It is found here that a weekly dosage of 
700 mg (1 tablet of 100 mg a day) is usually enough to produce a good 
clinical and bacteriological response, but a dose higher than this is preferred 
At present patients are being treated on four different dosage systems — 

1 300 mg for six days a week weekly dosage 1 8 gm ' 

2 300 mg alternate days excluding Sundays weekly dosage 0i9 gm 

3 200 mg SIX days a week weekly dosage 1 2 gm 

4 500 mg twice a week weekly dosage 1 0 gm 

There is so far no significant difference m the response to these 
different dosages in lepromatous cases, but in the tuberculoid cases, daily 
administration appears to produce a more rapid response 

The lower dosage is somewhat more easily tolerated, though little 
serious trouble has been encountered on the higher dosage Since these 
studies were undertaken three different workers in different parts of India 
ha\e wntten personally to the audior saying that Indians appear to tolerate 
D D P S less reajdily than Africans, and that the dosage originally recom- 
mended by the author (300 mg a day for seven days a week) is too 
^ high for them , a progressive anaenjia is not uncommon The author assures 
those workers, experiencing the difficulty, that the dosage of D A D P S can 
.be considerably reduced wth little or no loss of therapeutic efficacy 
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ABSTRACTS FROM CURRENT LITERATURE 

kJ International Journal of Leprosy, Vol 17, No 4, October-December, 1949 

Comparative Studies of the Cardiohpin Antigens with the Regular 
Antigens m the Kolmer Complement Fixation and the Kahn Precipitation 
Tests in Leprosy By H Ross and F Gemar 

Cardiohpin is a phospholipin isolated from the beef heart muscles by 
Pangborn According to Giordano cardiohpm antigens give results of 
maximum sensitivity and of much greater specificity m tests for syplulitic 
reagin than do the antigens commonly used Kline believes that, because 
of their superior quality, the cardiolipm-lecithin-cholesterol antigens should 
soon replace those now used in tests for syphilis A comparative analysis 
of 3 serological reactions in 225 cases of leprosy, predominantly of 
lepromatous type, and free from syphilis as far as was known, showed the' 
following results Kolmer positive 169, doubtful 23, negative 33 , Kahn 
positive 214, doubtful ml, negative 11, Mazzini (slide flocculation) 
positive 111, doubtful 36, negative 78 

The present study included Kolmer and Kahn’s tests, using both 
regular and cardiohpin antigens side by side, of 225 cases, mostly of 
lepromatous type Of these cases 101 were found to be positive and 54 
negative with all four of the antigens Among the remaining 70 cases there 
was more or less discrepancy It was apparent that fewer positive results 
were obtained with the Kahn cardiohpm antigens than with his regular one, 
the latter gave 159 positive against 112 with the fonner In the Kolmer 
tests the reserve was found, namely 151 positive with cardiohpm antigen, 
and 101 with regular one The lesser number of positive Kolmer and 
Kahn reactions in the present work as compared to previous work on the 
same patients is regarded as a result of the intensive sulphone (promin and 
diasone) treatment of the patients 

Leprosy m Fiji and South Seas By C J Austin 

The advent of leprosy in Fiji have been much earlier than 1837 when 
Lyth recorded treatment of such cases by him 

The Government of Fiji established a leprosy settlement on the island 
of Beqa fifty 3 fears ago This was abandoned m 1911, when the Makogai 
settlement was opened The number of inmates m the settlement is at 
present (1948) 669 of which 429 were from Fiji and 240 from other 
regions The number of known cases of leprosy is very little short of the 
true number and the number of missed cases is minimal 

In total 3,032 patients have been admitted into Makogai since 1911, 
including 2,417 from Fiji itself and 615 from beyond the colony Adding 
the 429 Fijian patients still at Makogai to the 3^ discharged patients still 
alive and being reported on, the total of 817 cases of leprosy — active and 
inactne — gives an inadence for Fiji of about 3 per 1,000 At present Fiji 
IS spending £45,000 per annum on the leprosy work and is recovering 
approximate!) £18,O0O from other administrations 
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Lcprosv in Nine Island I Note ou the History of the Disiajc B) 
G O I, Dempster 

Nuie IS a coral island approximate!) 10 miles in diameter and 64 000 
acres m extent It is one of tlie Pacific group of islands m Oceania, The 
inhabitants arc people of the Poijnesiaii stock and numbered about 4 104 m 
1936 Lepros) lias been introduced in the island not later than eighties 
of the last centur} There lias been up to the end of 1938 a total of only 
19 leprous persons 9 males and 10 females o\cr approximately tlie last 
fift> years Leprosy has nc\er become widespread m this island, as m 
other Pacific islands The disease remained localized to two families. 

The Pharmacologic and Chcmothcrapeubc Action of some nexu 
Sulphoncs and Slrcptomyan iii SApcnmcntal Tuberculosis By M I 
Smith E L Jackson J M Junge and B K Bhattadiarya 

The autliors sunimanze and conclude their article as under 

A comparative study is presemed of the pharmacologic and chemo- 
therapeutic properties of (1) 4 4'-diamino4iplien>Isulphone (DDS)^ 
(2) promm (3) sulphctrone, and (4) 4 amino-^'-^-hyi-oxyctli^lanuno- 
diphcnjlsulphone (hydrox) ethyl) 

Tlie intravenous toxiaties of promm and sulphctrone m rats arc almost 
identical if computed on the liasis of DDS equivalent 

The oral toxicitics of sulphctrone and h)*drox)ethyl are much Jess 
tliaa tliat of promm. The low toxicity of sulphctrone appears to be due 
to poor abj-Of^bility 

The blood levels following oral administration of h>droxycthyl arc 
relatively low This is not due to poor absorbability but rather to a 
preferential localization of the compound m certain organs and tissues of 
tlie body <? g liver kidney lungs and spleen. About 50 per cent of tlie 
dose adnumstered is excreted in the unne m 24 hours and undetermmed 
but appreciable amount possibly 2‘> per cent is chnimated m die bile 

Tliere is evidence to indicate tJiat promm and aiUphetrone are iiictabol 
ized in tlic body to the parent substance DDS There is evidence that 
hjdraxjcthyl is not metabolized to DDS 

Hydroxyethyl has a good dicraotherapcutic activity m e,xpenmental 
pneumococcus infection in mice Its activity m expenmentai tuberculosis 
m guinea pigs compares favourabl) with promm Like promm it 
potentiates die action of streptom>an Sulphctrone has a lower acti\it> 
when used alone and when used with 5 mg per kg per da> of streptomycin 
the effect was additive When used with the large dose of 25 pu- kg 
per day of streptomycin some potentiation of action vv'as obttuned ' 

SiLering of Lepra Bactllt tn Tissues By F L Blanco and G L Lite 

Tlie authors’ summary and conclusion is rejiroduced below 
Lepra baalli are readily silvered m blocks of lepromatous tissues 
vvnth Jabnel s and other methods 

Bacilli silvered In the block undergo a mmimum of distortion and 
yield a true picture of the mfectioii of the tissues scarcely obtainable widi 
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other methods While such silvering is not practical as a routine clinical- 
pathologic procedure, it is highly vJuable in the study of the lepromatous 
lesion 

Study of silvered sections shows that past concepts of the morphologic 
aspects and arrangements of bacilli are open to considerable revision 
Actively growing organisms lesemble minute colonies of fungi, and do not 
appear as “ bun(Ses " or “ agar packs " A new concept of the nature of the 
globus IS offered 

Different degrees of silvenng observed indicate that the weakly silvered 
bacillus constitutes one form of the degenerating organism’ 


Leprosy Review, Vol XXI, Nos 1 and 2, January-Apnl 1950 

The Pate of Injected 4 A'-Diamino-diphenyl-snlphone m Humans and 
Guinea-ptgs By I A Simpson and B D Molesworth 

The authors’ summary is reproduced below 

‘ (i) Extracts of tissue and of urine from cases that have received 
injections of 4 d'-diammo-diphenyl-sulphone have been found to develop 
a colour, when diazotized and coupled with N-( I -naphthyl) -ethylene diamine, 
which differs slightly from die colour developed by solutions of pure 
4 4''-dianuno-diphenyI-siiIphone 

(n) Absorption curves of the coloured solution obtained from these 
extracts and solutions show that the former possess maximum absorption 
at y = 545 millinucrons while the latter show maximum absorption at 
y = 550 millimicrons 

(ill) The possible existence in the body of a labile conjugated form 
of the sulphone is suggested 

(iv) A few 4 4'-diamino-diphenyl-sulphone tissue levels as found 
in guinea-pig tissues and human tissues are recorded’ 

The results obtained in the cases of gumea-pig tissues show that the 
highest sulphone levels are found in the kidney and liver (3 2 mg and 3 4 
mg per 100 gm. of tissue respectively) They are low in the brain tissue 
A certain degree of the localization of tlie drug appears to occur in tlie 
skin and muscle tissues near the site of subcutaneous injections m oil 

A Pharmacological Study of Three Sulphones Part III The Specific 
Toxic Phciioineiia By M Smith 

The study of the toxic effects of the sulphones commenced in Part II 
of the report has been continued Endeavour has been made by the author 
to discover how far direct toxic haemolysis is responsible for the aniemia 
The evidence for the hxmolytic process was clear cut only in the case of 
diammo-diphenyl-sulphone It is concluded that the anemia produced by 
sulphones is not a simple process of hxmolysis, but is probably mainly 
dyshxmopoiebc in nature 

^ Tw'enty-six cases under contmuous sulphone therapy for 24 years 
showed no evidence of disturbed liver function 
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It IS suggested that the estimation of blood levels of the sulphones as a 
means ot adjusting dosage is an unnecessarv procedure 

Further clinical study of the effect of eanous dosage regimens of the 
sulphones is strongly advocated ’ 

Some E^peniiuiits loith Injected Sulphetrone By A L Relwicz 

Investigation was undertaken by the author with sulphetrone to see 
whether appropriate blood-leeel could be maintained by means of injection 
1 1 patients (9 males and 4 females) were given subcutaneous injections, in 
the arm or thigh \11 the patients were adults the average weight of each 
w as 111 lbs 

It w'as found that four hours after injection of 7 cc of a 20 per cent 
aqueous solution the aeerage lee el of sulphetrone e\as 5 5 mg per cent 
which seemed to be rather low for effective treatment With an injection 
of 10 cc of the same, there was no significant nse m the level either after 
four hours or on the following da} In both cases after 72 hours nearly 
all sulphetrone had been eliminated from the circulation 

Wheiocc of a 33 per cent aqueous solution was injected subcutaneously, 
the blood-level was on an average 9 mg per cent after 1 hour, 10 mg 
per cent after 4 hours, 3 5 mg per cent after 24 hours, about 2 mg per cent 
after 48 hours and a trace after 72 hours No toxic effects were seen with 
this higher concentration So it seemed on economic grounds, that it was 
necessary to administer the drug by the latter method the injections being 
guen at least on alternate davs The blood-leicl of sulphetrone given by 
injection on alternate days as above, had not risen to toxic level after 15 
days 

A Case of Filaiial Elephantiasis of the face restinblmq Nodular 
Eepiosv By J Barnes 

The patient, an elderl} male African, presented bullxiiis masses over 
nose and infraorbital region Lips were enormously thickened The rest 
of the face was thickly infiltrated and a toe was missing The total dura- 
tion of the disease was 15 years All the cardinal signs of leprosy were 
alisent Alicrofilan e were found in the wet blood smears taken from the 
nodules 


Public Health Reports, Vol 65 No 7, Feiiruary 17 1950 pp 195-207 

Promacetin in the Treatment of Leprosv By F A Johansen et at 

Promacetm (Parke, Davis S. Co ) is sodium 4, 4' diamino-diphenyl- 
sulphone-2-aLetyl sulphonamide It is a white crystalline compound 
solulile up to 3 per cent m water at room temperature It gives a protec- 
tion against tuberculosis in guinea-pigs 


The clinical material for this preliminary ecaliiation of promacetm 
included 27 patients — 26 of the lepromatous and 1 of the tuberculoid tv’pe 
Alobt of the jiatients were either moderately or far advanced with un- 
fay oiirable prognosis 


\ 

id 


The initial daily oral dose of pionncetin yaried fiom 0 3 to 0 5 gm 
was increased by 0 3 to 0 5 gm eyery two weeks until a total daily 
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dose of I 5 gni uas reached Tlieii the doM! was increased by cither 10 
gni or 1 5 up to a maximum of from 3 0 to 4 0 pm dad) Promneetm 
was admmistered at meal time and rest period for Id days was observed 
at intervals of a few moutlts The period of obserN'ution m this study 
covered 17 months 

Among this group of 27 patients there ocairred no seiere acute to\ic 
s)mptoms 

Shght depression of crytlirocitc counts was noted in 14 patients m 
the first 2 to 4 weeks of treatment Seven of tl^ese patients who did not 
receive any anti anamia treatment returned as rapidly to their original 
level of erythrocytes as tliose who were given such therapy 

Tweuty-one patients, wlio liad clinically active lesions (including the 
tuberculoid case) were treated for periods varymg from 4 to 16 months 
and tlic total amount of die drug admuiistered to each patient averaged 
658 gm 

' The condition of tlic skm impro\ed inarkedl) m 9 moderately m 5 
slightly in 6 and I only liecame worse Number of bacilli in skin smears 
decreased m 9 (including one m winch, the smears became n^fatiic) 
remained the same in 10 (including die tuberculoid case which was negative 
all through) and became vsorse m 2 Nasal smears improved m 15 cases 
of which 10 became negative from highly positive ones 

Sec patients presented only residual lesions and were treated for 
periods varying from 3 to 15 months Each patient received 435 gm of 
promacetm on an average Tour of these patients Iicgan to show renewed 
clearing of tlieir skm alter 3 to 6 months treatment There was a reduc 
bon m the number of leprosy baalli in the skm of the 4 patients who 
showed renewed clearing of the skin and one became negative While two 
liad positive nasal smears at the mcepbon of treatment all of the 6 had 
negative nasal smears at the end of tliat treabnent interval 

It was found m tlie detcnnmation of promaccUn blood levels tliat the 
blood level remained fairlj constant between 1 5 and 2 0 mg per 100 cc 
of blood on oral doses varying from 30 to 4 0 gm daily irrespecbve of 
the length of treatment After 9 months of treatment some patients 
f excreted by wav of the kidneys alniObt os much of the drug daily as was 
administered. After prolonged treatment si^ificaut amounts of promacetm 
were excreted m tlie unne up to 12 days following discontinuation of the 
drug 


Journal of Pathology and Bacteriology, Vol 60 pp 93-122 1^8 
4 Vtro M\cobactcnj3l Infection of Man 
I Clinical hpccls B> P MacCallnm 

In 6 cases of iilccrabon of the skm occurring m Aiiatraha a 
mvcoliactcnum hitherto unrecorded was found m the lesion*: Ulcers 
were single in 4 instances located between knee and ankle and in 2 on 
forearm Three were male and 3 female patients tlieir ages varving from 
2i to 51 }cars riierc was no definite evidence of lubcrculosis or s>'philis 
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Acid-fast bacilli were found in sections, but there was no sign of 
tubercule follicles, giant cells, endothelioid grouping or caseation in any 
of these sections 

II Experimental hwcstigaiions in Lahoratorv Animals By J C 
Tolburst et al 

Ascites developed aftei an interval of about 8 months in 49 of 52 male 
rats inoculated intrapentoneally with material from 3 patients 1 to 2 
months later, oedema and ulceration of feet and tail occurred Acid-fast 
bacilli were found both in tlie ascitic flu'd and ulcers 

III Pathology of the E-x penmental Lesions in the Rats By H A 
Sissons 

The outstanding feature after intrapentoneal injection was establish- 
ment of gross lesions on the peritoneal surface of scrotum and contents, 
with massne peritoneal effusion No macrophage, vacuolated or foamy, 
was seen The bacilli from rat-lesions resemble moi phologically that of 
human tuberculosis Collections frequently occupy mononuclear and oc^ 
casionally polymorphonuclear phagocytic cells in ascitic fluid Bacillus is 
giam-positive if metliyl-violet stain is warmed, and strongly acid-fast 

IV Cultivation of the Nmo Mycobacterium By G Buckle et al 

The organisms grow well m yolk agar or Petragnani media, at 30° C 
Growth was slow'cr and scantier than that of human tubercule bacillus 
Colonies were lemon to mustard yellow in colour on Petragnani’s medium 
after 4 weeks Low concentration of glycerine enhanced growth Cultures 
obtained from peritoneal fluids of inoculated rats produced the disease in 
other rats Morphologically the bacilli from cultures were rod-shaped, 
slightly curved and strongly acid-fast Dr Wade has suggested the name 
mycobacterium ulcerans for their newly disco\ered bacillus 



REPORTS 

Premananda Leper Dupensaries, Annual Report for 1949 

Tlic dispensanes are two in number one situated in the southern part 
and the other at the northern part of Calaitta Dr D P Dutta is the 
Chairman of the Managing Committee and the Revd Tather P Thomian 
the Honorary Secretary and Treasurer 

The total number of cases treated at the two dimes including the 
beggar patients \va 3 4 643 Of these 1615 were new’ cases, 2 528 were 
old cases and 500 beggar patients Of the total cases other than 
the beggar patients 3 406 were male and 737 female 3,203 came from 
inside the aty and 940 from outside 1,220 were mfectious and 2,923 
non infectious 2 337 cases attending reguJarl> for treatment were re 
examined at the end of the year wiUi the following results — Disease 
arrested-— 138 much improved— ^63 slightly improved — 1 019 stationary — 
3J7 

As a result of 217 home visits only 27 of absentee patients were 
persuaded to attend again Treatment consisted mamly of giving 
^H>diiocarpus oil* injections The total income for the >car was 
Rs 24,664] and the total expenditure Rs 21 ()64| 


Victoria Leprosy Hospital, Dicbpali, Hyderabad State, 
India, Annual Report for 1949 

The usual activities m the hospital were carried on tcaclung, 

gardening forming recreation of patients etc A linutcd number of highly 
infective cases were treated with diasone and sulphetronc \ new research 
department lias been opened during the >car Massage radiant heat 
exercises splinting etc., were successful!) earned out in tlic phjsiotlierapy 
department The annual course iii leprosy was held for tlie students of the 
Osraania Um\ersity 

Dunng the 3 car 211 new admissions were made 286 were discharged 
(of which 210 were made non infectious) 4 patiaits died the total number 
of patients at the end of December 1949 bang 57a The number of 
patients admitted to medical wards for lepra reaction d}senter) etc wus 
420 Patients admitted to surgical wards for ulcers amputation etc, 
numbered 126 outpatients coming from nearby \ilbges numbered 180 
temporary admissions in the w'ard from outside institutions for medici and 
surgical conditions were 256 • 

Sixty tliousand lbs, of fruits and \egetable3 were supplied from farm 
and garden of winch tomatoes were 15 OW lbs and onions 7000 lbs Tlic 
3 icld of ncc wTis 30000 lbs 

One hundred and twcnt> four patiaits (the largest number) were admit- 
ted mto the hospital from the Gulbcrga distnct of the Stale the lowest 
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number of 5 being from Bheed The total grant from the district local 
fund amounted to Rs 12,148|-, the largest sum of Rs 2,036|- coming from 
the 'Aurangabad district fund 

The local contributions amounted to Rs 1,2561- leceipts 

amounted to Rs 1,15,2821-, the largest contribution of Rs 42,197|- coming 
from the Nizam’s Government The total expenditure amounted to 
Rs 1,54,491|-, a sum of abotit Rs^ 52,000|- being spent on food and 
salaries each 


British Empire Leprosy Relief Association (Madras City 
Branch), Annual Report for 1949 

The city branch continued its usual activities, and in the report is 
included the work done by the Association during the past 17 years The 
funds of the Association consist mostly of money raised from Flag Day, 
together with contributions from the Madras Race Club and Corporation 
lAhth increased grant from the Corporation, it is proposed to appoint a 
Welfare and Propaganda Officer by the Association In the bi-weekly 
clinic m Choolai over 3,000 injections are given annually The average 
attendance is about 40 on each treatment day The Choolai clinic building 
is proposed to be improved Another activity of the Association is the 
treatment of cluldren at speaal clinics, most of whom are from the 
corporation schools Some endemic areas have "also been selected for the 
follow-up of children affected with leprosy The work in Washermenpet 
Investigation Centre and Leprosy Unit is chiefly one of follow-up of 
registered cases, detecbon of new cases and propaganda This work has 
been extended to 7 otlier areas 

The report next deals with the leprosy investigations earned out so 
far III the Madras City — its population, number of children, density of 
population and housing condition, facilities for indoor and outdoor treat- 
ment, exanunation, treatment and follow-up of school children, and survey 
of 3 different parts of die city 

In 1934 the Aladras Leprosy Council, now known as the Madras City 
Branch of B E L R A , opened a dime m Choolai and another in Tnplicane 
With special donations collected by this Leprosy Counal, six blocks were 
constructed m the Lady Willmgdoti_Leprosy Sanatorium, Chingleput, for 
the beneht of cases from the city In 1940 an intensive survey of 
Washermenpet was done, and two afternoon clinics were opened in that 
area A survey of all the schools in the Vepery and Purusawalkam was 
completed In 1945 examination of all non-corporation schools in the aty 
was commenced, but m 1947 when the re-examination was half-completed. 
It had to be stopped Another weekly leprosy clinic for corporation school 
children was opened m Kasturba Hospital, Tnplicane A skin and leprosy 
clinic for women and children was opened m tlje same hospital, but had to 
be closed later on Special cbmes for children are held m the tivo 
B E L RW centres, and iii 1947-48, 251 children attended and were treated 
Of these 239 were definite cases and 12 suspicious cases, 94 were below 
10 years and 157 aboce 10 jears The results are given of the investigation 
F 111 school children, follow-up of children suffering from leprosy, and survey 
of 3 different parts of the city carried out so far 
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The rqKjrt then niciilioiib tertam t^aicnl obaer\-moni is rvginls ihc 
following — tl) jnnntal life and lq)ras> (2) icaimlUN of female i^alknl, 
(3) conjugal infection 1^4) ehlldhooil mieelion (a) eouininnitie'> itleMal 
(0) iniimgration imlustnalizatioii and altitude in rchiion (n le'jiiosi, 
( 7 ) attitude oi the |M«blic medical men and 'Jtliool authorities tounxti 
lepros} and 1^8) legislation 

Regarding the appro'cnuate incidence of le^prosN m Mutns (.ii\ 
It IS said that the disease is not e\eni!\ distnlniied througliout the cit) 
rhe madence among all children is not liWel) to CNee*cil I j>er cent 
estimated on the total cinld popnhtion of -1] lakhs, the iniinlicr ol children 
sulTering from the disease will not e\icc<l 4 500 of which halt liclong lo 
the benign fi^pc It can be said that there are not mute tlian 15,000 e im.s 
of leprosy m the cit} Tlie i>ereeiitage of mfe-cliou^ ease's lo the total 
number of cases is alijut 13 jKr cent i(ie numlKr of infceiious enscs In 
adults IS alwiit 2 000 The total mmihcr of mfe'Ctious case's in tile elt> 
including adults aud cliildreni will lie about SOOO and this cousltlutcd the 
chief problem of control 

Leprosy field investigations done m txaidapei, h> a sju'Cial invcstignijun 
staff for oicr 10 years (wlucli now forms pan of the eilj), art nicUideal 
m the report 

The report then outlines certain suggestions for the control of ihu 
disease m the cit> Ihis is followe*d b> six table's allowing the stuistici 
of suney undertaken m Uic different areas and a iiLap or Madns Cit> 
showing the madcncc oC li^osj? 

The total income of the ciu branch for^lhc |>crind nmoimtcd (o 
Rs 33^1 and the total cnikikIiIur Ks 4 170( Icaiilig an asset of 
Rs ^078| in hand 
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DIPHONE 

(p p'-Diaminodiphenyl sulphone in the treat- 
ment of Leprosy) 

Recent researches have indicated the advantages of 
diammodiphenyl sulphone m the treatment of leprosy 
Administered orally, this drug m a small dose mamtams 
blood levels comparable with those obtamed with the 
more complex derivatives of this simple sulphone 

In Diphone the above parent sulphone would be found m 
the dosage of o i gramme It would be a very convenient 
product in the treatment of leprosy patients 
Samples of Diphone tablets are now available in pack- 
mgs of 100 or more for clmical trials 

SOLUPHONE 

(A soluble derivative of Diaminodiphenyl 
sulphone for the parenteral treatment of 

Leprosy) 

The advantages of various sulphone derivatives have 
been now established m the treatment of leprosy Often 
these are given by mouth and as a result a considerable 
amount of the drug is wasted A drug that could be 
given by intramuscular injection would be very desirable 
In Soluphone such a product would be available in 50% 
or 25% solution at an ideal pH 

Samples of Soluphone are available to the Medical 
profession m 2 c c ampoules for climcal tnals 

Manufactured by 

BENGAL IMMUNITY CO., LTD. 

CALCUTTA 13 
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